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l.O INTRODUCTION

1.1 OBJECTWE

The objective of the Environmental Sampling and Analysis Plan (ESAP) is to prgvide data to

address specific environmental concerns at the Navd Station, Treasure Islan4 Hunters Point

Annex @e;, San Francisco, California. Environmental concerns focus on the potential

environmentai effects associated with the release of contaminants from HPA- The environmental

effects to be ad&essed include potential contaminants in sediments, toxicity to organisms in contact

with sediments, toxicity of storm water runoff, and potential accumulation of contaminants in

surface waters. Regulatory agency comnents on the ESAP and the reslxrnses to the comments

are included in Appendix A.

The ESAP addresses onvironmental eoncsrnri resulting from activities at HPA and supplements
previous environmental sanpling programs. Based on the results of this study, the need for

additional investigations will be evaluated.

12 SCOPE OF PI,AT{

The US. Environnental Protection Agency (EPA) has provided a basic framework for preparing

an environmental evaluation. To the erf,ent applicable and feasible, the following principal

guidance documents were considered in preparation of the ESAP:

o EPA Risk Assessment Guidance for Superfrrnd: Environmental Evaluation Manuaf

Interim Final, OfEce of Emergency and Remedial Response, Washington" D.C.'

EP Al W / r-89 / N4 Marclq 1989a

o EPd Ecological Assessments of Hazardous Waste Sites: A Field and Laboratory

Reference Document, Washington, D.C., EPA/600 /3'89/013, March' 1989b

o EPA/COq Evaluation of Dredged Materials Proposed for Ocean Disposal - Testing

Manual, Washingto4 D.C., EPA/503/8'9L/ffi1, February, 1D1.

The BSAP was prepared byAqua Terra Technologies, Inc. (ATT) to supplement existing sampling

plans whid address potential contamination at HPA. The existing sampling plans have been

prepared for the fo[owing groups of sites: Group I (HI!A5 1988a), Group II (HLA, 1988b)' Group

iff (ru;u U88c), Group IV (I{.A,, 1988d), and Group V (I{,A" 1990a). A description of the five

gfoupings is presented io Sectioo 1.4. The listed sites within each group are presented in Table

i. fn" locatio" and contents of underground storage lanks (USTs) at HPA are summarized in

Table 2.

Implementation of the ESAP will provide data to address the environmental effects of potential

*otu-ioutioo at I{PA by completion of the throe specific task objectives: evaluation of the toxicity

of sediments to appropriate test organisms; evaluation of whether persistent and bioaccumulative

substances -"y G 
""t"ri"g 

the San Francisco Bay using transplanted nussels as a biological

indicator; and ivaluation of the toxicity of storm water runoff to sensitive test organisms. Toxicity

testing resulting in signifrcant toxic effects will be confirmed with chemical analpis of the toxic

-"tti* ot -atri""s. The ptopos"d sampling and analytical program is presented in Table 3.

The ESAP focuses on specific environmental effecls involving potential toxicity and

bioaccumulation resulting from activities at IIPA. More comprehensive ecological effects, such as

changes in species <liversity or abundance, will not be addressed at this time due to the lack of

b
I
I
I
I
I
I
I
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eomparative bac.kground information and the numerous natural factors knom to cause changes
in the benthos that may nask changes associated with contaninants (NOAA 1988). The ESAP
does not address the issue of remediation. However, if chemical
analpes and toxicity testing results indicate that substances from HPA are affecting sediment and
water column quatity offshore of IIPA further investigations may be necessary.

Following implementation of the ESAP, data generated from the evaluation of persistent and
bioaccumulative substances using transplanted mussels may be used to assess potential risk to
human health from ingestion o; sfusllfish. The data used will be appropriate for specific sites within
each grouping and presented in the Public Health and Environmental Evaluation (PHEE) report
which will be prepared separately for each group of sites.

13 SITE BACKGROT]NI)

The following site background information is sumnarized from the Workplan Volume 24,
Sanpling Plan for Group I Sites (HLqb D88a), unless otherwise specified.

13.1 Site Description

HPA is located in southeastern San Francisco at the tip of a peninspfu e*ending eastward into San
Francisco Bay @late 1). The HPA property covers 965 acres and is bounded on the nort\ east
and south by the San Francisco Bay and the Hunters Point district of San Francisco on the west.
The adjoining Hunters Point district is comprised of both public and private housing and
commercial and industrial buildings.

The northern and eastern shores of HPA are used for ship repair with drydock ald lslthing
facilities. The southern shore, conprised of emplaced fi[ is not used for shippi"g activities.

Iwel lowland areag which were constructed by placing fill along the margin of the San Francisco
Bay, conprise 70 to 80 percent of IIPA. lls lg6aining area is a moderately to steeply sloping
ridge in the northwest portion of the HPA site. Elevations across the site range from
approximately six to ten feet above Mean Sea l-evel (MSL) in the lowland areas to fl6 feet above
MSL in the ridge area.

Surface drainage is primarily nade up of unconcentrated sheet-flow runoff collected by onsite
storm sewer slatems and discharged to San Francisco Bay. Extensive grading and construction at
I{PA has filled or modified pre-existing drainage chennels and no naturally occurring channelized
drainage crosses the facitity. The encroachment of baywater to the storm sewer slatem has been
reported at both low and high tides (HIrq5 D91).

132 Sit€ History

HPA was operated as a commercial dry dock facility from 1869 to December 1939, when the
property was purchased by the Navy. Following the acquisition, the facility was leased to
Bethlehem Steel Company until Decenber 1941a\ which time the Navy occupied the facility and
operated the shipyards until 194.

The naval facilities included industrial, of6ce, and residential buildingp. Waterfront facilities
included forty deepwater berths 500 feet in length and six dry docl$ of different sizes. The
principal facility activities during the Nav/s use of the site (1911 to t{14) werc ship construction,
maintenance, and repair; radiological e4periments; and ordnance operations.

9227-DK4IR\ESAP-TXilSEC. 1 t-2
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Most of the shipyard was leased to Triple A in May Lfl6 and used by Triple A as a cor"mercial

ship repair fu"itity until June 19$/. Triple A subleased lnrtions of the facility to private

warehousing commercial, and industrial firms. Wastes generated were associated with ship repair

and maintenance, facility maintenance, and building demolition. Waste disposal was largely

undocumented by Triple A during this period of time (DAr 1987).

Activities performed by both the Navy and Triple A resulted in the use of hazardous materials

including paints, solvents, fuels and oils, acids and baseg metals, polychlorinated biphenyls (PCBs),

and asbesios. Information on waste generation and disposal by the Navy from 1941 througb 1974,

including the identification of USTs, is presented in the Initial Assessment Study (IAS) (WESTEC,

1984).

Information on the alleged waste generation and waste disposal activities of Triple A from 1976

to 1987 is linited to that developed by the Navy and the San Francisco Districr Attorney (DA)

(DA 1937). No data are available regarding activities prior to 1941 or activities by Triple A's

iublease holders; however, the Navy has conducted a "fence to fence" survey that focused on

documentation and subsequent rEmoval of surface hazardous materials left by sublease holders,

the Navy and Triple A (ERM Wast, 1988).

133 Site Geologr

Subsurface investigations at HPA have identified four geologc units which underlie the site. The

oldest identified unit is bedrock of the Franciscan Complex which is exposed in the cEntral upland

ridge area of HPA. The bedrock unit is overlain in some areas by undifferentiated sedimentary

deposits which consist of consolidated sands and clap. These deposits are in q19-1grlain by

"rto-io" 
deposits of clay, silt san4 and pea! termed'bay mud deposits' (bal myd). Fill-derived

from bedrock or industrial and domestic wastes has been emplaced over the be&ock and/or the

bay mud in many areas of HPA. These units are described in more detail below.

The Franciscan Complex bedrock is a tectonic assemblage of variably sized blocks of sandstone,
greenstone, shale, chert, and serpentinite, often bounded by ancient inactive faults or shear zones.

Serpentinite is the dominant bedrock type at IIPA. Stiff clap and dense sands overlie bedrock

along the southwestern margn of IIPA. These units are not exposed at groundsurface, but are

tentitively correlated with the 'undifferentiated sedimentary deposits' reported by Bonilla QnL)
and may 6e equivalent to the Colma formation of Quaternary age (past two million years). Prior

test borings indicate that fhis unit is present at depth in the central and northeastern portion of

HPA. However, the overall distribution of this unit benEath HPA has not been fully chatactenzeA.

Bay mud is comprised of estuarine deposits accumulated during approximatd the last 11,0(X) years,

and reaches thicknesses of about 50 feet in some portions of HPA (Lowney/Kaldveer, LVl2). The

bay muds consist of soft, saturated plastic silts and clays interbedded with sand and peat. Within

Oi San Francisco Bay, these soft lounger bay mud" deposits grade into underlying stiff silts and

clays termed "older bay mud" which may be present in the offshore areas of t{PA. Due to the lack

of ioil boring data, the older bay mud cannot be differentiated from the underlying undifferentiated

sedimentary deposits. Consequently, all of the stiff soils logged beneath the younger bay mud at

HPA are collectively grouped with the undifferentiated sedimentary deposits.

During development of tIPd fill was placed over both be&ock and bay mud. Hll is estimated to
go"er ippro*i-ately 70 to 80 percent of the shipyard area. There are two general types of fill; the

first type is derived predominantly from excavation of the bedrock ridge and was us{ to create

level areas for shipyard activities; the second type of fill is generated from industrial activities

(primarily sandblasi waste) and includes industrial and domestic wastes. The bedrock fill varies

I
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in comtrnsition from mostly serpentinite to associated ultramafic rocks to misures of serpentinite
and Franciscan sandstone, chert, greenstone, and shale. The Navy placed the.se fills in the bay
margn beginning in the early to mid-1940s.

13.4 Sit€ Hyilrogeotogr

Information concerning the local hydrogeologl at HPA is limited to data obtained from shallow
borings and monitoring wells installed as part of previous investigations, and pilot boring completed
as part of the reconnaissance activities conducted by Harding Lawson Associates (I{I/A.) (Iil-A',
1g0b). As a result, the shallow aquifer occurring in the fill materials at HPA is the best

understood. Shallow ground water in the fill materials is unconfined and the depth to the water
table ranges from 2 to 12 feet. The undifferentiated sedimentary deposits comprise the second
major aquifer beneath the site; the bay mud may acl as a 5 to 50 foot thick aquitard between the
unconsotdated fill and undifferentiated sedimentary deposits beneath most of the site (ttr-A',
190c). Ground water may also occur in isolated sand zones within the bay mud and in the
fractured be&ock. Hydrogeologic conditions in the uudifferentiated sedimentary deposiS and the
effectiveness of the bay mud as an aquitard have not been characteized at HPA (HLAv 190c).

Ground water in the shallow aquifer probably flows radially outward from inland bedrock areas
of higher elevation toward the bay, where discharge occlus (Iilrq,, 1990c). However, local ground
watei flow directions may be quite conplex because of variations in topography and the hydraulic
properties of subsurface fill materials. In additiol, tidal fluctuations and localized recharge from
storms likely influence flow directions (IILd 1D0c). Additional hydrogeologic information is
being obtained from the primary phase RI activities which are ongoing at HPA.

1.4 ST]MMARY OT PREVIOUS INVESTIGATIONS

1.4.1 Sit€ Characterization

There have been numerous studies performed to (1) identify sites where usage, storage, or disposal
of hazardous materials may have impacted the environment; and (2) characterize existing
conditions at the identified sites. These investigations have been performed under the Navy
Installation Restoration (IR) progran. Concurrent with the IR studies, the DA's office investigated
20 sites potentially contaminated by Triple A activities at HPA (D.\ 1987); these site locations are
referred to as Triple A sites.

Under the IR program, tlere were originaly 11 IR sites (IR-1 through IR-11) planned for
Remedial Investigations and Feasibility Studies (RIAS). These are sites where there is known

contamination. The sites were grouped by the Navy as indicated in Table 1 to facilitate reporting.

Work plan documents for the RI/FSs at these sites were prepared. The grouping is based on the
following preliminary evaluation of the potential threat to public health and/or the environment;
similarities in investigation or remediation; location of sites with respect to each other; and/or
similar chemical conditions (HI/q\ 1988a).

Ten of the Triple A sites are enoompassed by five of the IR sites; the lsnaining Triple A sites are

separate. The remaining 10 Triple A sites were originally grouped into sites PA-12 through PA-18

oo th" basis of a preliminary assessment conducted for the Triple A sites (I{LA.' 1989). Site
locations are shown on Plate 2.

As a result of the preliminary assessment and recommendations from EPA (HL,\ 1989), frve of

the PA sites are being incorporated into the IR program in a newly formulated Operable Unit V.

The prefix for the site numbers has been changed from "PA" to "IR" to reflect this inclusion.l
f
I
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Volume 2F to the RIAS work plan for HPA has been prepared to address the RIs at these sites
(I{Ld1990a) and the field work is underway. Site inspections have been conducted at Sites PA-16
and PA-18 (Iil.rqb 190c ). Recommendations for inclusion of these sites in the IR program will
be based on tle results of the site inspections. Each of these sites is included in Table 1.

In addition to the RI/FS and site inspection activitie.s being conducted at the IR and PA sites, the
Navy has conducted a preliminary assessment sf tls rc6aining HPA facility to identiS areas where
sontamination may exist (Iil.Al 190d). The areas being investigated include the storm sewer
qlstem and other underground utilities; railroad tracls; electrical transformer locations; and areas
outside of existi"g IR and PA site boundaries.

USTs at LIPA have been previously identified and investigated. Information regarding the location
and status of the USTs is presented in the UST'RemovalAction Plan/Closure Plan' (PRC, 1990).
The number, contents, and status of each UST are summarized in Table Z UST locations are
shown on Plate 2

1.42. Environmental Sampling

The above activities are being conducted to characterize sites where contamination may oxist. The
environmental sampling activities are planned to address the environmental impacts of
contamination originating from sites throughout the HPA facility. Several previous investigations
provide a preliminary evaluation of the environmsilal impacts.

An Environmental Impact Statement (EIS) was prepared by Environmental Science Associates
(ESA' 1987) to assess the potential effects of homeporting two ships of a Battleship Battlegroup,
the USS. Missouri and an escort cruiser, and a nine-ship Cruiser Destroyer Group in San
Francisco Bay. The EIS examined sites at Naval Air Station-Alamed4 Naval Station-Treasure
Island and I{PA. The selection of HPA as tle preferred alternative homeporting site resulted in
e:ilensive environmental analyses at North Pier, South Pier and Dry Dock #4 (ESA' 1987). The
primary focus of this study addressed the potential environmental effects of the removal and
disposal of dredge sediments from areas of proposed use. The environnental analpes included
verification testing of dredge sediments to veriff and expand upon existing chemical toxicity
information from an Initial Assessment Study performed by Ecolog and Environment, Inc. in 1983.
The Homepefiing EIS verification testing included a total of ten sampling sites, three of which
were located at HPA. Each sampling station was subdivided into frve replicate substations. A core
sample was taken at each of the five substations within a given station and the sanples composited.
Each composite sample was subjected to chemical analysis for netals, cyanide, pesticides and
PCBs, polynuclear aromatic hydrocarbons @AHs), phenolic total phthalates and total
volatile organic compounds (VOCS). TWo station samples were subjected to suspended particulate
and solid phase bioassap.

Study results indicated that the metal concentrations measured during verification testing were
substantially below Total Threshold Limit Concentrations (TIL,C). The organic compounds which
were detected primarily PAHs, were at low concentrations well below levels reported to have the
potential fe1 significalrt effects on marine organisms. Among the organic chenicals tested for, but
not detected io aoy sediments were phenolic compounds, DDT, and phthalates. The only
pesticides detected were d4-DDD and 4+DDE at low concentrations. Acetone was the only
volatile organic chemical found and was present in only trace amounts.

The suspended particulate phase bioassays conducted during the verification testing indicated that

the L'-iting PermissiblE Concentration (LPC) would not be cxceedcd dwing disposal of ssdiments
from HPA. With the exception of the anphipod bioassay test, none of the solid phase bioassays

b
I
I
I
I
I
I
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conducted on Homeporting alternative site (induding HPA) sediments exhfrited signifisanl
mortalities. The mean amphipod surlival in bioassay tests performed on IIPA sedimEnts was 45
percent, qignificantly lower compared to sunival in the offshore reference sediments.

EMCON (1987) performed chemical and bioassay studies on dredge sediments in support of a
64fuilsnans€ dredgi"g permit application for Dry Dock #4 at HPA. Three replicate surficial
sediment sanples were collecred from each of five sampling sites in the vicinity of Dry Dock #4.
Replicate samples were oomlnsited and were anallzed for sulfideq cyanides, metalg VOCq total
petroleum hydrocarbons (TPHs), semi-volatile organic compounds (SOG), pesticides and PCBs,
and radioactivity. Suspended particulate and solid phase bioassa),s were also performed on
sediment samples collected from the Dry Dock #4 arca. All of the analytes tested for were below
regulatory target levels. The fish and nysid elutriate and solid phase bioassays performed did not
indicate that the LPC of the suspended particulate phass and the solid phase would be exceeded
during ocean disposal of dredge materials from Dry Dock #4 HPA.

Storm water sampling was conducted by HLA in December of 1990 to characterize selected storm
water runoffsour@s at HPA (Iilr4b 191). This studyprovided chemical characterization of storm
water runoff quality at four locations selected to be representative of storm water runoff from
various potential sourses of contaminants near IR sites. Storm water samples were collected from
each of the four stations and the sanples subsequently analyznd for VOCs, SOCE pesticides and
PCBs, metals, TPII, oil and grease and pH.

In this study, low levels of VOCs were detected in storm water from stations SW2 (benzene at 1
pg/D arrd SW4 (trichloroethene at 1 to 5 pe/D. None of the runoff or storm drain samples
contained SOCs except for two runoff samples from Station SW2 which contained low levels of
phenol. Aroclor 1260 was identifred in one runoff sample from Station SW1, five storm drain
samples from Station SWl and three storm drain sanples from Station SW2. TPH as diesel was
found in all runoff and storm drain samples. TPH as gasoline was detected in two storm drain
sanples; one from Station SW1 and one from SW3. Three storm drain samples from Station SW1
contained oil and grease. No other storm drain or runoff samples contained detectable oil and
groase. Mercury, lead aluminum, barium, calciun, chromium, @pper, manganese, magnesium,
nickel, potassium, sodium, vanadium" and zinc were detected in samples from all4 stations. Storm
drain sample salinities from most storm drain stations appeared to decrease throughout the
sampling period with the exception of Station SW2 samples which appeared to become more saline
during the end of the sampling period.

15 SUMMARY OF CIIEMICAL CONDIIIONS

Information on chemical conditions at HPA is essentially taken from the Workplan Volumes 2A
through 2F for Group I, II, m, fV, and V Sites (Ifl/A,, 1988a-4 190a) unless otherwise specified.
The summary provided is based on information from previous investigations. Additional site
specific chenical information will be obtained from the ongoing tank closureg RIs and SIs at IIPA.

Results of previous investigations at HPA indicate that inorganic and organic chemicals are present
in soils at each IR site. Alleged Triple A disposal areas also require investigation and may involve
widespread near-surface contamination with petroleum hydrocarbons, PCBs, and solvents.
Chemicals detected in soil and groundwater from IR sites include volatile organic compounds
(VOG), semi-volatile organic compounds (SOCs), PCBs, oil and grease (O&G), heary metals, and
asbestos. Groundwater contamination has not been documented at each site. Sources of low-level
radioactive 6xlsdals (radium-coated dials) may be present at the landfill; low levels of radioactivity
have been reported (Iil"A,, 190a). These levels are above background but below reportable levels.
The results were presented to the public in Information Release Number 11 dated April la, 1989

I
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and in a Public Meeting on May 5, 1989. A summary of chemical conditions for IR and PA sites
by group at HPA is described below and sumnarized in Table 1.

The highest sample concentrations and chemical diversity were found in Group I sites at the Oil
Reclamation Ponds (R-3), Industrial Landfill (R-1) and Bay Fill Area (IR-2). C6ltamination 3g
these IR sites consists of VOCS, SOCq PCBs, oil and grease, and heavy metals.

Group tr sites include IR{, IR-8, IR-9 and IR-10. At IR{, the Tank Farn, contamination consists
primarily of diesel fuel and oil PCBs are the prinary contaminants detected at IR-8, Building 503
PCB spill area At IR-9, the Pickling and Plate Yard, zinc ciromate and acids are the primary
contaminants of concern- Contanination at IR-1Q The Battery and Electrophting Shop, consists
primarily of waste acidg solvents, caustic soda and chromates

Group Itr sites include IR4, the Scrap Yard and Triple A site 3 and IR-5, the Transformer
Storage Yard. Heavy netals and PCBq as well as oil and grease have been detected in soil and
grormd water samples from IR4. PCBs were found in soil sanples from six soil borings at IR-5.

Group tV sites include the Subbase AreC IR-7, which consists of the paintrng area, the sandblast
fill area and the 'additional' area In the painting area, diesel fuel and other petroleum
hydrocarbonq heary metals and ninor concentrations of VOCs were detected in soil samples.
Petroleum related PAHE diesel fuel metals and one VOC were found in soil samples from the
sandblasting fill area. In the'additional' area of IR-7, PAlIs, diesel and oil, metals and Freon 1lil
were found in soil samples

Group v sites consist of IR-11, IR-14 R-8, ut-14, IR-15 and IR-17. one Voc, Socs, and
metals were detecled in samplas from IR-Q the Disposal Trenches and Salvage Yard.
Contaminants found in soil sanples from IR-13, the old Comnissary, consist of SOCs, metals,
hydrocarbons and the PCB isomer, Aroclor 12ffi. AIIR-14, the Oily Liquid Wastc Disposal Area,
detected contaninants include VOCc metals and carbon disulfide. Contaminants detected at the
Oily Waste Pond and Incineration Tank, IR-15, indude PCBs, VOCC SOCs, oil and grease, and
metals. Aroclor 1214 was found in soil samples from IR-17, the Drum Stor4ge and Disposal Area.

The location and status of the USfs identified at HPA has been presented by PRC (190). The
USTs are tnown to contain the followi4g substances: gasoline, diesel fuel and waste oils, solvents,
and water. The number, contentq and status of each UST are summarized in Table 2. UST
locations are shovm on Plate 2
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2' SELECTION OF SEDIMEITT SAMPLING STATION AREAS

22.1 Selecfion of Tcst Station Areas

The following criteria were considered in the selection of proposed test station areas for HpA:

o Proximity to areas of knoqm or potential soltaminatisq specifically IR and PA sites
and UST locations identified in previous investigations

o Past historical shoreline and berth rucs

o Areas of little or no influence from potential sourc,es of contamination other than HPA

o Accessibility for sampling

The proposed test station areias were all considered to be accessible sediment sampling areas of
little or no influence from potential sources of contamination other than HPA. The sations
wcre placed along the coastal perimeter of HPA from north to sout\ and in proximity to the
I{PA areas of known and potential contamination described in Table 1 and the status of
confirmed USTs is summarized in Table L The 17 proposed stations and associated areas of
knom or potential contanination are listed below and shown on Plate 3. These locations are
approximate and nay be cha"ged as more information regarding the hydrogeologr of I{PA is
obtained from the RIs or UST investigations.

lo
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Station Number

s-1
s-2
s-3
s-4
s-5
s6
s-7
s-8
s-9
s-10
s-11
s-12
s-13
s-14
s-15
s-16
s-17

Associated Site(s)

IR.7, PA.18
IR{,IR.IO
IR6,IR.1O

Outfall(s)

B
c
D

IR6
IR.9 G,HJJ
IR{,IR.9
PA-16,IR-17
IR-11, R-6, PA-16,IR-17 A
IR-a IR-11,IR-15
IR-a IR-3, IR€, IR-11, IR-14 rR-15
IR-4 R-5,IR-IA IR-13
IR-2, IR4, IR-5, IR-12
IR-1,IR-4
IR-1
Dry Docks #2 and, #3
s-203, s-209, s-210, s-215 EF
Dry Dock #4

Ip

The EPA/COE (191) manual describes proceduras used for the sampling of sediments from
within knoum dredging sites for use in the solid-phase bioassay and the liq-uid suspended
particulate-phase bioassay. There is no information provided in this manual regar.ding the
placement of sediment sampling stations in arcas of potential contarnination for use in the
bioassap.

2r2 Selecdon of Control Station Area

A control station area will be use4 for the purposes of this study, to veri$ the health of
organisms used in the toxicity tests and the acceptability of bioassay test conditions. The

I
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the life-span of the mpid shrimp and other species, an attempt wil be made to collect only
juvenile forms in the same age class for ttse in the bioassay.

Organisms will be gently transferred to holding containers by hand or with pipettes, leking care
to prevent contact with fuelE orlg brasg lead" galvanized metat cast iroq natural rubber or
other potentially contaninated areas. Organisns will be placed in holding containers by
species' or by compatible species. The holding containers will a mntain thirty millimeter layer
of the sieved sediments and several liters of well-aerated seawater from the same location.
Following collectioq the organisms will be transported to the aquatic bioassay laboratory and
transferred to laboratory holding tanks. Because of the high yslume of water required for the
laboratory holding tankg prepared seawater will be used (See Section 233). CoUection and
handling of the test organisms will be conducted as rapidly and gently as possible.

233 Maintenance of Test Species

233.1 Anphipod Processlng and Malntenance

Upon arrival at the aquatic bioassay laboratory the sediment 6sfaining the amphipods will be
placed in knoun quantities of sediment into a sorting tray. Healthy organisms wiU be removed
from the sorting tray with a bulb pipette (5--m opening) and placed in 1&cm diameter finger
fo6vls 666taining prepared sca water with a salinity similar to the water in which the organisms
were collected. The s€awater will be made from deionized water and artificial sea salts (See
Section 25). An approxinately J0 millimstff deep layer of 05-mm sieved sediment from the
collection site (or supplier) will be placed in each bowl.

Each finger bowl will contain 20 anphipods. The amphipods used in the bioassay will be
within the same age class. The total number of bowls prepared will provide at least one-third
more organisrns than are required for the bioassap. The finger bowls will then be submerged
in aerated holding tanks containing water of the approximate temperature and salinity as the
water from which they were collected" Salinfty and temperature will be monitored by
refractometer and continuous temperature recorder respectively. The amphipods wiil be fed
with concentrated algae every 2{ hors.

2332 Processing and Maintenance of Other Test Organisms

Upon arrival at the aquatic bioassay laboratory the organisms will be transferred from the
original holding containers to holding 1anks, b| species or by compatible species. As stated
above, holding tanks will contain prepared sea water of the appropriate salinity made from
deionized water and artificial sea salts (See Section 25).

Organisms which require the prescnce of sediments will be placed in a holding lsnk containing
the sieved sediments in which they were collecred. Benthic organisms will be placed in holding
containers with a minimum sediment layer of 50 millimeters. lfig tanks will have a biological
filtering s)4stem to remove waste materials from the organisms. Continuous bubble aeration
will be used to maintain the dissolved oxygen content above the ninimum level (See Section
L6.2.6). Water sdinity and temperature will be nonitored by refractometer and continuous
temperature recorder respectively. The organisms will be fed every 24 hours; tle polycheates,
and the n"ssels or oysters will be fed with concentrated algae, the mysid with brine shrimp,
and the sand dab with tubifex wonns. To avoid underfeeding and cannabalism of the mysid
shrimp, the test species will be fed in a known amount. The test tanks will be monitored
closely and 4 after 4 hourg no food is presen! the amount of food will be increased. The food
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for thc organisms will be ohained fron a commercial supplier. Holding tanks will be cleaned
of leftover food and d€bris every 24 hours, prior to fepddi.

The organisms will be maintained at the sane temperature and salinity as tle water from which
they werc collected- Idcntity of tbe tes organisms will be confirmed by an experienced
taxonomist. Because of their greater scnsitivity, juvenile forms of the mollusks and large
crustaceans wi[ be selected for use in the bioassay where possible. Organism used in ihe
bioassays will be within the same age class. The bioassay *iU U" inidafid within fourteen days
of faunal collections.

2.4 SEDIMENT SAIVIPLING PROCEDT]RES

2.4.1 Surficial Sediment Grab Sampling hocedures

Ten grab sanples of surficial sediments will be coltected from each of the 17 test station areas
shocm on Plate 3, and onc sediment sample from each of the three reference station areas
shoqm on Plate 6. Sediment samples will be collected from random locations within the station
areas shortn on Plate 3. Exact locations will depend on field conditions at the time of sample
collection. Randomness of sample collection will be accomplished thtough a combination of
boat movement and wind and water currents naturally moving the stern of the boat. If natural
factors are insufficient to achieve random sanpling the boat wiU be relocated within the
sediment station area. Loran coordinates will be recorded during collection of each
representative grab scdiment sanple within a sarnpling station aria.

Grab sediment samples will be discarded if they are l,o*' in volune $ess th"r, 75Vo of. sampler
volumc) or contain visible foreign objects. Grab samples will be scr'eened for gamma aod bet"
radiation upon collection with m Eberline E1Z) portable radiation survey metJr with a GM
pancake probe. Alpha radiation will be screened with an Eberline ESP i portable radiation
survey meter with scintillation probe AC1,7. Care will be taken to minimile contamination and
alteration of thc phpical and chemical properties of the sa-ple from fueezrng air oxidation, or
drying.

Ten sediment sanples will also be obtained from the control station area. In the event the test
organisms are laboratory brmd stoclq the control sediment will be purchased from the
commercial supplier of the test The ten control station sediments will be screened
for baclground radiation levels. Grain size analfis will be performed on 5 se<timent control
sanples. The control sanple with a gain size that is most comparable to the grain size of
sediments from HPA will be used in tle control station bioassaln.

The fo[owing materials will be needed for collection and storage of sediment samples for use
in the bioassay

o Noncontaminating ssdimsnf grab sampler @etersen grab)

o Eberline E120 Radiation survey Meter with GM pancake probe

o Eberline F^SP l Portable Radiation Survey Meter with a Scintillation Probe Ag3.-7

o Airtight wide mqrth polyethy'ene jars or bags for collection of representative sediment
sanples to bc composited for metal and tributyltin analfis
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Airtight-wi9: mouth gfass jars for collection of representative sediment samples to be
composited for SOC, pesticide and pCB analpis 

-

lGliter glass containers for storage and mixing of composited samples

Stainless steel stirring rods

clean_wide morrth glass ja'. with teflon-lined screw caps with a minimrrm volume of
125 nL for collection of sediment samples to be analrcd for SOCs, pesticides and
PCtss (one composite sample for each of two analytical methods p"rit"ti*;

clean wide nouth polyethylene jars with teflon-lined screw caps with a minims6
volume of 125 mL for collection of sedirnent samples to Ue anatyzeA for metals and
tributyltin (one composite sanple for each of trro analyticat metlods per station)

Clean wide mouth plastic jar with a volume of 1 liter for collection of sediment
sanples for grain size analfis

Clean' heat-treated glass jars with teflon-lined screw caps for collection of sediment
samples to be andyzed for total organic carbon

Ice chests for preservation and transportation of materials.

The ten grab sediment sanples from random locations within each test station area (plate 3)
and one grab sediment sample from each reference station (Plate 6) wiu be obtained usrng a
fetelsen grab sanpler. The approximate volume of scdin; pm gab that will be collected by
the-Peterson grab is 48 cubic inches. The samples will be ro"'"o"Jfo, raaioactivity upon
cgllection us'ng the radiation meter. fre samfbs will be placed i" aittight polyethyleoe o.
glass jars or bags upon collection and sealed uotit o"y are composited. 

-

Because low levels of radioactivity have been rcported at HpA (Iil.{, 1g0a), all sediment
sanples will be screened for total radioactivity upon collection. The raaioaclivity measurements
(alpha.-and beta particles and ganma ry4s) will be recorded for the oontrol sediment sample
and will be considered the bac&ground level Ten control sediment samples will be screened
for radiation in order to calculate the nean background radiation level plus 3 standard
deviations. Radioactivity measurements recorded for test and reference-sediments will be
compared 16 this badrqround level and to regulatory radiation ex1nsure levels for personal
protection. Should radiation lerels of test sediments be above tfe Uactground l""t 

" 
io"-

cgmposited sanple will_be removed stored appropriately, and submittei for hboratory testiog
of radioactivity. Should radiation levels of te,st sedinents be greater than regulatory 

"r,po.*"levels for personal protection, further implementation of the ESap will be discontinued until
appropriate modifications can be made which address the issue of radioactivity at elevated
levels. No further action will be taken to address radioactivity if sample levels are within
background levels.

Grab-sediment samples lon within a particular station area will be cornposited in the field by
transferring approximately one liter of sediment from each of the ten repiesentative samples io
a separate 10 liter container. Infauna will be screened from the se'limeit using a 05 iifiimeter
screen.

IF"-" the ten representative samples have all been transferred and the 10 liter container is
filled to overflowing the sediment will be slowly stirred with a stainless steel rod to ensurc
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adequate mrrng. The scdiment will be mixed until the color and te,*ure are visually
homogenized- Samplas for physical and chemical analyses will be removed from the container
and the 10 liter cmtainer with the ls6aining portior of the composite sample will be sealed
and labeled with the station identification number for use in the bioassay tests. The l0liter
container will be stored innediately in an ice chest at 2 to €C and maintained at that
temperature until the sediment is utitized in the bioassap. The amphipod sediment bioassay,
n9lified solid-phase bioassay, and liquid suspended particulate phase bioassay will be initiaiea
within fourteen dap of sanple collection.

famgles of the composites that will be used for analysis of physical parameters Grain size) will
be placed in clean, wide nout\ one-liter plastic containers and labeied with theitation
identification number. Samples of the composites to be used for chemical analyses will be
placed in clea4 wide mouth, 15 ml polyethylene or glass jars with teflon-lined screw caps
which will be completely filled to prevent air bubbles, seale4 labeled with the station
identification number, and stored immediately in ice chests att to f C and maintained at that
temperature until anabsis. Samples collected for tributyltin andysis will be frozanwithin 24
hours of collection- The analyses program 1s1 sediment grab samples is discussed in Section 2.7
and summarized in Table 3.

2.42 Sedtment Core Sampllng Procedures

One discrete sedimeut core sample to a depth of three feet will be collected at each of the 17
test stations sho*n on Plate 1 and from the two reference station areas in San Francisco Bay
(Plate 6). The location of each core sample station will be recorded using Loran C
coordinates.

If sediment core samplas are low in volume, they will be discarded and the core sample
recollected- Core sanples will be screened for gram-a and beta radioactivity upon collection
with an Eberline E120 portable radiation survey meter with a GM pancake ptoUe and for alpha
radiation with an Eberline ESP I portable radiation survey meter with a scintilation probe.
Care will be taken to minimize contamination and alteration of the phpical and chemical
properties of the sample fron freezing air oxidation, drying or contact with potential sources
sf coilaminnfisn.

The following materials will be utilized for the collection and storage of sediment sols s,amples:

o Eberline 8120 Radiation Survey Meter with GM pancake probe

o Eberline ESP l Portable Radiation Survey Meter with Scintillation Probe AC3-Z

o Brass gravity-type core sampler induding stainless steel core catchers and nosepiece

o Cellulose acetate buterate (CAB) core liner tubes

o Teflon lined core caps

o Ice c.hests for presernation and transportation of materials.

Sediment core samples will be collected from each station (Plate 3) using a 2-inch diameter
q"oiE-tJryt corer deployed from a boat. Continuous core samples wil be collected to a depth
of 3 feet below the sediment-water interface. Water depth at the core sample location and
depth of penetration of the cores will be recorded during sampling. Upon retrieva! the CAB

sTprqlBvEs FTXI,SE.2
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core liner tubes will be etracted from the corer, capped with teflon lined core capg sealed with
tape, labeled and placed on ice in a cooler maintained at2-Q C. All sampling equipment will
be decontaminated prior to and between sanpling events within a sampting station by rinsing
with clean water @PA/COE, 191). Between sample station areag equipment will be
decontaminated by washing with an Alconox detergent solution, followed by a double rinse of
tap water followed by distilled water. All proper chain-of-custody protocol will be followed
during sample collEction and handling as outlined in the Quality Assurance Project Plan
(oAPiP).

Discrete core samples at the 30 to 36 inch core interval will be e*racted from the cores at the
laboratory to avoid potential sample contamination in the field. The laboratory analytical
program for sediment samples is discussed in Section 2.7 and summarized in Table 3.

25 PREPARATION OF SEAIryAIER FOR BIOASSAY SYSTEMS

The following materials will be needed for preparation of seawater for use in the bioassay

o Artificial sea salts flnstant Ocean)

o Deionized water

o Polyethylene storage containers of sufficient volume for static-renewal of solid-phase
bioassay test tanks.

Artificial seawater of approximately the same temperature, salinity, and dissolved orygen
content as water at tqst organism collection sites will be prepared from artificial sea salts and
deionized water. Unless otherwisc specified by the manufacturer, the artificial sea water will be
age4 with aeration, for one week prior to use in the bioassap. If a rqsidue or precipitate is
present after aging; thc sca water will be filtered prior to use. Salinity will be maintained
withint Db and temperature withint Z C. Salinity adjustments will be made, if necessary,
with distitled water (to decrease sdinity) or a brine prepared from distilled water and artificial
sea salts (to increase salinity). Dissolved oxygen will be maintained above 40Vo saturation.

The prepared artificid sea water will be used in the wet-sieving procedure desaibed below for
addition to test tank used in the solid-phase bioassay and for use in the liquid suspended
particulate phase bioassay fsst tanlc. Static-renewal of the solid-phase bioassay test tanl6 will
be used with serrcnty-five percent replacement (See Sections 2.6.1.2 andL6.23 for replacement
intenals). The volume required will be approximately 5 liters for each solid-phase bioassay test
container, approximately 5 liters for each liquid suspended particulate phase bioassay tanlg and
several additional liters for use in wet-sieving

2"6 BIOASSAY TESTING PROCEDT'RES

2.6.1 Amphipod Sediment Bioassay

2.6.1.1 Sediment Preparatlon

Just prior to initiation of the bioassay (*ithi" 48 hours), preparation of the sedi"'ents will be
conducted us:ng the following methods:

o Sediments will be removed from the interior of the 10 liter comlnsite sample containerI
f
I
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o Sediments will be wet-siered thtough a 05 mm nesh screen rsing a snall amount of
s€awater to remove test organisms from thc sedimcnt. Water and sediment will be
retained in a scttling container

o Material retained by the screen will be placed on a sorting tray, organisms will be
remove4 and the rcmainder will be returned to the settling container

o Sediment will be allowed to settle for at least 4 hourg after which seawater will be
decanted without disturbing surface sediment

o Sediment will be resieved thtough a 05 -- screen into water of the same salinity as
the bioassay water

o Sediment wil again be allowed to settle for at least four hourg the overlying water
decantd and the sedinent held at lf C until bioassay chambers are prepared.

Prior to initiation of the bioassay, preparation of the test sediments will be conducted using the
following methods:

Interstitial salinity of sediments will be detcrmined by refractometer

o Sediments will be placed in bioassay charnbers with overlying water of a salinity
calculated to raise interstitial sediments to a minimrrrn of 15 ppt (if necessary)

o Sediments will be slowly stined by hand with a dean glass rod for one minute, then
allowed to s€ttle and equilibrate

o Approximately 75Vo of the overlying water will be decanted and retained for use in the
bioassay

o Sediments will be nixed after reintroduction of the decant water to the test chambers

o Interstitial salinities of each test chamber will be confirmed prior to initiation of the
bioassay.

2.6.12 Test Chamber Systems

Test chambers to be used in the bioassay will be standard one liter glass beakers (1&m
internal diameter) covered with an 11.4 cm diameter glass watchglass. The bioassay tests will
be conducted in a temperature controlled room with an overhead aeration sour@. Aeration to
each beaker will be provided thtough a one mI glass pipette which extends between the beaker
spout and watchglass fs tr 6a:rimrrm depth of 2 cm from the sediment surface. The dissolved
oxygen content will be maintained above 40Vo saturation. Test water will be gently aerated so
as not to disturb the test sediment. Temperature will be maintained within +f, C of the

temperature of the water from which the organism were collected. Hve replicate chambers will
be used for each of the 17 test stations, the 3 reference stationg and for the control sediment.

Prepared seawater of approximately similar temperaturq salinity and dissolved oxygen content
as water from which the organisns were collected will be used for replacement of static water
in the tqst containers. Seventy-firrc percent of the seawater volume in each container will be
replaced one hour before initiation of the bioassap and at ,E hour intervals after that using
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gentle siphoning and water introduction tec.hniques. Care will be taken to avoid resuspension
of settled materials or test during water replacement. The frequency of replacement
will be increas€d if acceptable water quality cannot be maintained.

2.6.13 Introduction of Seawater and Sediments to Test Chambers

Addition of seawater and sediments to test chambers will involve the following procedures:

o Approximately 1il1 mI of test sediment will be placed in the bottom of the one liter
test chamber to create a2 m layer of sediment on the bottom

o Sediment in the test chanber will be settled by smoothing with a spoon and bubbles
removed by gentle tapprng

o Test chambers will be filled to 950 mI with 15 ppt salinity seawater, covered with a
watchglass and placed in a temperature controlled room. Sediment disturbance during
seawater introduction will be minimized by placement of a disk on the sedimsaf
surface.

2.6.1.4 In&oduction of Organisms to Test Chambers

Just prior to initiation of the bioassay the following procedures for the preparation of the
organisms will be conducted:

o Sedinents will be gently siphoned and sieved thtough a 05 mm sieve to recapture the
organisms from holding tanks containing sediments

o Organisms will be gently removed from holding tanks containing seawater

o Damage to the organisms will be avoided by handling with extreme care; organisms
which appear danaged or do not meet the bioassay criteria described belovrwill be
discarded.

Following preparation and selection of individual for use in the bioassay, the selected
organisms will be released from the finger bowls to the test chambers (fr pe, clamUe4 Uy
placing a disk on the water surface and gently pouring the contents of the finger bowls into the
test chanber. The fingerbowl will be washed to remove any remaining organisms. Any
anphipgds floating on the water surface will be gently submerged with the beaker cover edge.
After t hour, any organisms that have not buried into the sediment will be removed and
replaced.

2.6.15 Initiation of Amphipod Sediment Bioassay

The bioassay will begn with the introduction of organisms to the test tanks. Daily records will
be kept of the following observations:

o Obvious mortalities (will not be removed from test chanbers)

o Number of organisms which have emerged from the sedinent (either flonting on water
surface or lying on top of the sedinent)

o Abnormal behavioral resg)nses such as amphipod failing to bury in sediments.

T
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Daily bvels of the following water lnrameters in lsgt ehamters will be measured and recorded:

o Sdinity

Temperature (a separate beaker will be set up for tenperature monitoring purposes)

Dissoh/ed oqgen content

pH

o Ammonia concentration.

Gentle aeration will be used to maintain the dissolved onygen content atrrve 40Vo saturation.
hghting for the bioassay tanks witl consist of fluorescent bulbs to provide continuous light
throughout the bioassay.

2.6.1.6 Completion of Amphipod Sediment Bioassay

After 10 dapr the test chamber sediments will be siphoned thtough a 05 m- screen. The
material retained on the scrcen will be nixed with clean seawater and searched thoroughly for
organisms. Ttrc organisms will be considered alive if they show any response to gentle
prodding or if pleopod trritch is observcd under magnification. The number of dlad and live
organisms will be counted and recorded. Sublethal effects such as parallsis will be recorded as
mortalities if the test organism fails to respond to gentle prodding.

Care will be taken not to count exoskeletons as dead organisms. Organisms which are not
recovered will be considered dead because once dead organisms may decompose or be
predated.

2.62 Modtfied Solid-Phase Bioassay for Nephtrn caecoides and Holmesimrnis costata

2.62.1 Sediment h,eparafion

Just prior to initiation of the bioassay (withi" 48 hours), preparation of the sedi-ents (solid-
phase) will be conducted using the following methods:

o Sediments will be remorrcd from the interior of the l0liter composite sample
containers

o Sediments will bc wet-sieved through a 0.5 mm mesh screen using a snall amount of
seawater to remove any remaining live organisms present in the sedi-ent. Water and
scdiment will be retained in a settling container

o Material retained by screen will be plac€d on a sorting tray, organisms will be
removed and the remainder will be returned 1e seltling container

o Sediment will be allowed to settle for ?A hourq seawater will be decanted without
disturbing surface sediment, and sorfiment will be mixed to onsure honogeneity

o Sediment will be returned to storage containers and held for approximately 4{l hours
until needed-
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variables will be re-eraluated and the test repeated. If control mortality is acceptable, the
bioassay data will be prescnted in tabular form and will indude the following information:

o Scientific nams ef selected test species

o Water quality measurements during testing (ie. DO, temperature, salinity, pH,
ammonia concentrations)

o Number of animals s€eded

o Percent of animals recovered alive

o Unusual behavioral patterns noted during bioassay testi.g

o Statistical anal)'sis of data if required to determine the acceptability of control
mortality.

25.4 Stadstical Analpis and Interpretation of Results

If control mortality is acceptable, surrival of individual species will be statistically analped by
the following statistical methods. Levene's test for the homogeneity of variances will be
performed first to test for the validity of assumptions of normality and constant variance. If
Irvene's test shows that the data is parametrig the analpis of variance (ANOVA) will be
performed. If the results of the ANOVA show a statistically signifrcant difference between the
group meanE 1[s 6sanq will be tested with Dunnett's Test. If Levene's test shows that the
data are non-parametric (does not sadsry ANOVA assumptions of normality and constant
variance), a non-parametric test (i.e. IGuskal-Wallis test) will be performed for conparison,
followed by a Wilcoxin tes! if necessary. Other statistical analpis of data will be considered
where appropriate.

A statistically significant effect in a bioassay does not necessarily imply that the same impact
would occur in the field. There is no quantitative method for estimating ecological effects in
the field from the results of a bioassay. Statistical analysis of benthic bioassay data will be
conducted to determine the 'strength of evidence' for concluding that the test samples are
significantly more toxic to marine benthic infauna than 6ye the control sediment grmples.
However, differences benpeen control and test survival should be 10 percent or greater before
predictions of probable field impact can be made @PA/COE, 1991).

2.65 Ltquid Suspended Particulate Phase Bioassay

2.65.1 Sediment-I{ater Prelnration

Prior to initiation of the liquid suspended particulate phase bioassay, preparation of the
sediment-water misure will be conducted using the following methods:

o One liter sediment subsamples will be removed for each of the composite sample
containers

o The sediments will b€ combined with prepared artincid seawater in a volumetric
sediment-to-water ratio of t4 at room temperature (D t t C)

o The sediment-seawater mixture will be thoroughly mixed for 30 minutes
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o The mixture will then be allwed to settle for t hour

o The liquid and sediment in suspension after t hour will be siphoned off,
taking care not to disturb the settled material, for irnmediate use in the bioassay.

2.65.2 Organism Prreparation

Just prior to initiation of the liquid suspended partiorlate phase bioassay, the following
will be conducted:

o From holding tanks containing seawater, organisms will be gently removed by pipette.
Larger organisns will be transferred in fine-mesh nets.

o Damage to the organisms will be avoided by handling with e,:creme care; organisms
which appear danaged or that exhibit abnormal behavior will be discarded

o Specinens of the three species of approximate equal size will be randomly divided into
test containers so that each contains 10 individuals of each test species.

2.65.3 Test Tank System

Tanks to be used in the liquid suspended particulate phase bioassap will have a volume of at
least 5 liters. At least five replicate tanks will be used for the control station" the three
reference stations and for each of the 17 test stations. More tanks may be used to separate
potential predator and prey spccies.

Prepared seawater of approxinately the same temperature, salinity and dissolved orygen
content as the water from which the test were collected will be used for the
ssdimgil-\tster mixture. Sdinitv will be naintained att Y@ and temperature att t C. A
dissolved oxygen content of 40 fercent saturation or greater will be maintained throlghout the
tests.

Three concentrations of test material suspension wil be tested at concentrations of lfl), 50, and
10 percent.

2.65.4 Introduction of Seawater.Sediment Mixture to Test Tanls

The t4 sediment-water miffure will be introduced to the test tanks immediately upon
completion of the sediment/water preparation procedures described in Section 2.62.1.

2.655 Introduction of Organisms to Test Tanks

Following preparation and selection of individual organisms for use in the bioassay, the
organisms will be released 16 fts tanlc. Potential predator and prey organisms will be placed
in separate tanks.

2.f,SS Initiation of Liquid Suspended Particulate Phase Bioassay

The bioassay will begn with the introduction of organisms to the test tanla. The test duration
will be 48 hours for bivalve lanae and !b hours for the mysid sbrimp and sand dab.

At 0, 4, A, $rT2 and 96 hours, the number of live organisms wiil bs recorded. An organism

snzorqrnvEs FTxtsE2 2-16
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If mortality in the test material cxceeds 50 percen! an LC50 value Qethal concentration to 50
percent of the sarnple) will be calculated for any dilutions in which greater than 50 lrrcent
mortality occurs.

In the event that no mortality occrus in either control or test trnks, or that survival of
in the te.st tants is equal to or greater than control organism sunirat no statistical

analyses will be performed (EFA/CO$ 191).

2.7 CIIEMICAL AI{ALYSIS CONFIRMATION

Chemical anal,Eis will be conducted on composite surficial samples and a discrete sediment
core sample from each test station to provide information regarding contaminants in the
sedimsats thag if present and biologically available, could cause toxicity. Collection,
preservation, and storage of the sediment samples uihich may be used for analysis are described
in Scction 2.4. ThE program is presented in Table 3. Eield and laboratory Quality
Control (aC) infornation is contained in the Quality Assurance Project Plan (OAPjP).

The sediment sernples will be anaiy?d, for both inorganic and organic constituents. A list of
the analytical methodg analyte list, and approximate quantitation limits are presented in Table
5. The dassas of target chemicals for analpis include pesticides and PCBs, SOCb,
and tributyltiu $edimsat core sanples witl atso be anatyzed for VOC,s. Both sediment grab
and core samples will be allia[y?rA for grain size distribution and total organic carbon to
facilitate comparison among samples. These analyses will bc performed in accordance with the
procedures outlined in the EPA Contract Laboratory Prqgram (CIJ) Statements of Work
(SOW0 @P,\ 1988a,b). If CLP detection lirrils orceed sediment conteminant levels
associated with adversc biological effects (ER-L ralues), lower detection limits will be used
(See Table 5).

Sediment core samples will be sent to a CLP laboratory(s) immediately following collection
where they will then be split in preparation for the various chemical analpes. Sediment grab
samples will be split and sealed in appropriate containers in the field. Laboratories utilized for
chemical anal)Eis will meet the CLP requirements and standards for equipment, personne!
laboratory practiceg analytical operations and quality control and follow CLp
standard protocol The laboratory(s) wil also be certified by the State of California
Department of Health Senices and the Naval Energl and Environmental Support Activity.

Sedinent analfis for metals will utilize inductively coupled plasma (ICP) by the CLP metal
method with the exception of arsenig total lead seleniunq and thallium to be analped by
furnace atomic absorption (AA) and mercury by cold vapor AA, us:ng CLP metal methods.
Semi-volatile organic compounds will be analy?sd r cing GC/MS cLP SoC methods, and
pesticides and PCBs by GC using the CLF pesticide/PCB method. Sediment samples will be
analy?rA for total organic carbon by EPA Method 9060.

Tributyltin will be analyzsd by n-pentyl derivitization with gas chromatography/flamE
photometric detection (GC/FPD) (Uhler, 1989). This method requires that the samples be
frozon within twenty-four hours of collection Analysis for tributyltin will be performed within
the 28 day holding time.

2J SEDIMENT GRAIN SIZE AI{ALYS$

Sediment gfain size and''sis wiU be conducted on composite surficial samples and a discrete
core sample from each test station. Co[ection, preservation, and storage of the sediment
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s4mples which may be used for the anal)6is are descrribed in Section L4. T\e analytical
pragram is presented in Table 3.

The sediment sqmples will be anal'1zsa for grain size usi"g ASTM Method D422. Sediment
samples to be analyzed for grain size will be sen! immediately following collection, to a
laboratory for analpis.

2.9 QUALITT ASSITRANCE SI'MMARY

Provisions for quality assuranoe will b€ made where applicable and specifically in the following
areas:

o Org;anisms selecred for use in the bioassay will be undamaged and positively identified
to species

o Laboratory and bioassay temperature control equipment will be adequate to naintain
required test temperature

o Instruments used for measurement of te.* parameters will be calibrated and
standardized-

o Sedinent will be collected from a control location and processed through the bioassay
in five replicates to provide a basis for quality assuran@

A 10 percent or greater average control mortality (less than 90 percent surlival) will
invalidate the bioassay results unless statistical analfis shows control mortality greater
than 10 percent to be valid; be,cause the 10-day bioassay test period can represent a
najor portion of the life span of the mysid shrimp and other specieg and result in
mortdity gfeater than 10 percent from natural causeq an attempt wi1 be made to
collect only juvenile forms for use in the bioassay

Field quality assurance/quality control (OA/OC) sanple types will indude external
spikes, blankE and duplicates as descrrlbed in the QAPjP

All chemical analyses will be performed by an EPA ClP-qualified laboratory certified
by the State of Californb and the Navy for the specific analyses requested as
apptcable.

t
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3TI TA.SK 2 - EVALUATION OF WIIETIIER PERSISTENT AIYD BIOACCTIMTJI.AITI/E
STJBSTANCES MAY BE ENIERING TIIE SAN FRANCISCO BAY FROM HPA

3.1 STAIEMENT OF PI'RPOSE

The ESAP identifies the procedures tobe used for the evaluation of persistent and bioaccumulative
substances which may be present in the waters surrounding HPA above background levels. Certain
substances present in the groundwater and soil at I{PA from past activities are of soncern due to
their physical persistence and potential for seepage into the San Francisco Bay at concentrations
not detectable in the water column itself. The proposed sanpling and analytical progran is
presented in Table 3. Specific substances of concern to be analped and their expected reporting
limits are presented in Table 6 and include: netalg SOCc organochlorine pesticides and PCBs,
and tributyltin

The potential presence of these substances in the San Francisco Bay surrounding HPd and their
potential for bioaccumulation into aquatic will be evaluated by measuring the chemical
uptake of these substances into the mussel, Myfrlus califomionus. Mussels collected from an
uncontaminated area in Bodega Head will be transplanted in the waters surrounding HPA and
collection and subsequent chemical anal)'sis of the nussel tissues will provide an indication of which
potential persistent and bioaccumulative substances are present.

Tbo 3Gday mussel deploym.ents will be conducted; one in August/September to assess potential
bioaccumulative effects during dry weather conditions, and onE in January/February to assess
potential bioaccumulative effects during wet weather conditions. The May-June mussel spawning
period will be avoided in order to naximize mussel bioaccumulative potential. The protocol and
methodologies employed in the two mussel deployment test periods will otherwise be identical.

Because low levels of radioactivity have been reported at HPA (Iil/q,, 190a), all mussel tissue
samples will be screened for alph4 treta and ga-ma radioactivity upon collection (See Section 35).
Radioactivity measurements will be compared to the background levels. Background levels will be
determined by measuring radiation levels in mussels collected from Bodega Bay prior to their
deployment. A minimum of ten mussel samples from Bodega Bay will be screened for alpha, beta"
and ganma radiation in order to calculate the mean radiation level plus 3 standard deviations.
Should the results of the radioactivity scroen of mussels following deplolment show radiation levels
greater than lxcftgeund sanples will be submitted to a radiation-certified analytical laboratory
for analysis of radioactivity. Should the results of the radioactivity screen show levels greater than
regulatory oqposure leve\ further implementation of the ESAP will be discontinued until
appropriate modifrcations can be made which address the issue of radioactivity at these elevated
levels. No further action will be taken to address radioactivity if sample levels are within
background levels.

Collection, deployment preparation and analytical procedures to be used are based on the 'State

Mussel Watch Protocol Procedural Guidelines for Samplin& Allalyring- and Reporting Trace
Metal and Synthetic Organic Concentrations in Marine Mussels', Appendix D of "California State
Mussel Watch 1983-84'State Water Resources Control Boar4 Water Quality Monitoriag Report
No. 85-2WQ, 19&5, and the 'California State Mussel Watch 198&1987 State Water Resources
Control Boar4 Water Ouality Monitoriry Report No.8&3, July, 1988.

Because the SMW procedures are designed for a long-term monitoring study used to identiS
trends in toxic pollutants (SWRCB 1985, 1988), certain modifrcations were necessary to address
the short-term qualitative focus of this mussel study; i.e. the presence of persistent and
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bioaccumulative substances from HPd Modifrcations to specific procedures are discussed in the
appropriate sections.

32 SELECIION OF MUSSEL TRANSPI,ANT STATIONS

The following criteria were considered in the selection of proposed mussel transplant stations for
HPA:

o Proximity to areas of knocm or lntential contamination, specifically IR and PA sites and
UST locations identified in previous investigations

o Areas closer to shoreline then s€diment sanpling stations to address potential
groundwater seepage, direct surface water runoff, andfor discharge from storm sewer
outfalls

o Past historical shoreline and berth tues

o Areas of little or no influence from potential sources of contemination other than HPA

o Accessibility for transplant and retrieval of nussels.

The proposed mussel transplant stations were all considered to be accessi$ls transplant and
retrieval areas near potential soruces of contamination at HPA The stations were placed along
the coastal perimeter of HPA from north to sout\ in proximity to the HPA areas of knorvn and
potential contamination described in Table 1 and the status of confirmed USTs is srrmmarizBd in
Tabb 2. The 17 proposed mussel transplant stations and associated areas of known or potential
gonfaminatisa are listed below and shovm on Plate 4. These locations are approximate and may
be changed as more information regarding the hydrogeologr of HPA is obtained from the RIs or
UST investigations.

Station Number Associated Site(s) Outfall Areas

M-1
lti'-z
M-3
M4
M-5
M-6
M-7
M-8
M-9
M-10

M-11
M-12
M-1:}
M-14
M-15
M-16
M-17

B
c
D

G.IIJJ

IR-7, PA-18
IR-6,IR.1O
IR6,IR-10
IR-6
IR-9
IR-8,IR-9
PA.16,IR-17
IR-11, R-5, PA-16,IR-17 A
IR-2, IR-11, IR-15
IR-a IR-3,IR-8,IR-11,
IR-14,IR-15
IR-2,IR-5,IR-le IR-A
IR-2, IR4, IR-5, IR-12
IR-l,IR-4
IR-1
DryDocJr # 2
DryDock #3 E,F
Dry Dock #4

I
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In addition, mussels will be ddoyed at two reference stations located in San Francisco Bay as
indicated on Plate 7.

The SWRCB (19&5, 1988) SMW reports describe procedures used for &e transplant to, and
retrieval of mussels from, sites throughout the San Francisco Bay. The focus of the SMW Program
has changed from "clean' sites to problem areas (SWRCB, 198t, but no particular guidance is
provided regarding the placement of mussel transplant stations in areas of potential contemination.

33 SEIJCTION OF TEST SPECIF,S

The following criteria were considered in the selection of test species for use in this mussel study

o Ease of collection; availability from an uncorntaminated area

o Ease of transplant

o Native to Northern California

o Can be used in bays and estuaries.

The proposed test species is the California mussel (Myilus califomianus) as presented in Table
4. Only healthy, non-spawning mussels will be used as test organisms.

3.4 DETERMINATION OF SIZE OF TtsST POPI]I,ATION

Because no statistical analysis is necessary for determination of the presence of chemicals in tissue,
the size of the test population is dependent on the number of mussel deployment statiory the
number of mussels required for eac,h analys\ and the number of analpes to be completed.

Each mussel deplolment station will have a sample size of 50 (15 composited individuals for a
single analpis of trace metals, 20 composited individuals for a single analysis of organic
compounds, 5 composited individuals for field s6xe6ning of radioactivity, and 10 individuals to
compensate for potential mortality among the test mussels). Subsequent laboratory testing of
radioactivitywiU be conducted should levels be above the established background radioactivity level
(See Section 35). The use of composited samples and the numbers of composited individuals used
for the respective analyses are consistent with the SMW Program (SWRCB, 1988). The 20
composited individuals is the minimum for analpis of organic compounds. For statistical puqnses,
thE SMW program uses three replicates of 15 composited individuals for trace metal analysis
(swRcB, 1988).

35 COLLEC]TION OF MUSSEIS FROM I]NCONTAMINATED AREA

Tissue concentrations of certain metals and organics show a distinct correlation with tho size of the
mussel; concentrations decrease with increasing nussel size. Mussels collected for transplant will
be between 55 and 65 mm in length which is the standard size used by the SMW Program
(SWRCB, 1988). The mussel shell length will be measured and recorded upon collection for size
requirement verilication and for later determination of visible growth following mussel deplolment.
The habitat height of the mussels, with respect to mean low tide, can be another souroe of tissue
concentration variability. In keeping with SMW procedures (SWRCB, 1988), the mussels for
transplant will be collected from the highest tidal height where they can be found in sufEcient
numbers.I
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The closest source of transplant mussel stock used by the SMW Progran is Bodega Head
(SWRCB, 1988). Because this is public propefrI, mussels will be collected in the Bodega Head
area. Enough mussels will be collected for transplanting to test and reference stations as well as
analyses of a background sample of mussels from the collection area-

The following materials will be needed for collection of mussels for immediate analpis to establish
background radioactivity level and background body burden and provide a basis for quality
assurance:

o EberlineElfr Radiation Survey Meter with GM Pancake Probe

o Eberline ESP l Portable Radiation Survey Meter with a Scintillation Probe AC37

o Polyethylene ZIPLOCIf bags (4 -"' thickness) cleaned with the detergent MICROF and
thoroughly rinsed with deionized water prior to use

o Aluminum foil bags (constructed from two layers of "heavy dut/ aluminum foil) cleaned
by heating to 50f C or by rinsing in hexane prior to use

o Polyethylene ZfflOCIf bags

o Black grease pencils

o Non-metallic ice chests containing d.y ice.

A group of 15 individual mussels to be analped for metals will be placed in pre-cleaned
polyethylene ZIPLOCd bags. These bags will then placed inside two additional polyethylene
ZPLOCIS bags. A group of Z) individual mussels to be analped for organics will be placed in
pre-cleaned aluminum foil bags which will then be double-bagged with polyethylene TJPIACI{
bags. A group of 5 individual nussels will be opened, screened for radioactivity using a radiation
meter, and placed in pre-cleaned polyethylene ZIPLOCIf bags for laboratory testing of
radioactivity. A minimum of 10 mussels will be screened for alpha, beta, and gamma radiation
using a radiation meter in order to calculate the nean background radiation level plus 3 standard
deviations. This mean background radiation level will be used as the background level for
comparison with radiation levels in mussels following deplolment.

Using black grease pencilg the outer bags will be clearly marked with program identification,
station identification number, site description, depth of water, date of collection, specieg tpe of
analysis to be performe4 and the initials of the colleclor. Samples will be placed in ice chests
sonteining dry ice, quickly frozeq and stored at or below -2trC until preparation and analysis (See
Sections 3.8 and 3.9).

The following materials wil be needed for collection of mussels for transplant to the test and
reference stations:

o Clean nylon nesh bait bags (76 mm x 760 mm witl U2 llnrch square mesh) washed with
detergent and rinsed with deionized water prior to use

o Nylon cable ties

o Non-mEtallic ice chests (unfrozen).

I
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Mussels will be collected in the field rrsing the criteria presented above. They will be added to the
nylon mesh bait bags in groups of 7-8 individuals. The groups will be separated by constricting the
bag with nylon cable ties which permits equal water eq)osure for all the mussels. The mussel-frlled
bag will tied offwith nylon cable ties and placed in the unfrozen ice chests containing water from
the mussel collection site and held for no longer tha" 48 hours before deplolment. Care will be
taken to xysid confamin2tisn.

3.6 DEPI'YMENT OF COLL,ECIED MUSSEIS

The following materials wiU be needed for deployment of collected mussels:

o Polyethylene gloves

o Polyethylene ZIPI-OCIf bags

o Nylon cable ties

o Buoy systems (described below).

Collected nussels will be stored in unfrozen ice chests for no looger tha" 48 hours prior to
deployment in the field. Field precautions will be taken to avoid contamination from sources such
as boat exhaust.

Polyethylene gloves will be worn during deplolment of mussels. Mussels in mesh bags will be
placed in polyethylene bags from the time they are removed fron the ice chests until they are
deployed.

Loran coordinates will be recorded to identif deplolment locations. Mesh brgs containing mussels
will be attached with nylon cable ties and deployed in shallow water (less than 9.0 meters in depth)
on a securely anchored buoy spten. The buoy system will consists of an earth anchor, a
pollryropylene line or a cable, and an inflatable subsurface float.

fte 6ansplant period will be a minimum of 30 dap based on American Society for Testing and
Materials (ASTIU) standard practice for bioconcentration tests which uses fish and bivalve mollusks
and requires an ery),osure duration of at least 28 da1n (ASTM, 1988). Exposure periods nuch
greater than 30 days may produce significant artifacts in the tissues which would mask the potential
chemical releases being investigated at HPA. The SMW Program uses transplant intervals of from
two to six nonths due to the monitoring objectives of their study (SWRCB, 1988).

3.7 RETRIEVAL AND STORAGE OF'TMNSPI"ANTED MUSSEIS

The following materials will be needed for retrieval and storage of transplanted mussels:

o Polyethylene gloves

o Eberline E120 Radiation Suney MEter with GM Pancake Probe

o Eberline ESP l Portable Radiation Suvey Meter with a Scintillation Probe AC3-7

o Polyethylene ZIPLOCIS bags
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o Metric ruler

o Honqgenizing flasks (acid-cleaned)

o Homogen'izet (with stainless steel shaft and blade cleaned with hot nitric acid (HNQ) and
rinsed with deionized water).

The following procedures for dissection and homogenation of mussels for metals analyses wil be
employed:

o All handling of mussels during preparation will be conducted wearing polfthylene gloves

o Frozen nussels wil be removed individually from ZIPL,OCIf bags and cleaned of
epiphytic organisms and debris under running deionized water

o Mussels will be placed on clean polyethylene trap and allowed to thaw

o The adductor muscle will be severed and gonads removed with a clean stainless steel
scalpel

o Remainder of soft part of mussel will be placed in polyethylene jar and weighed

o Shell wiU be measured and any visiblE growth of transplanted mussels noted

o Soft part will be transferred to homogenizing flask and homogenized for three minutes

o Honogenized sample will be refrozen and stored at-?frC until analpis.

Note that gonads will be removed from samples intended for metals analyses because
concentrations of metals in gonads vary with organism ser (Alerander and Young 1976; Gordon
et a[ 198; Stephenson et a[ 1987)) and with mass of gonad (Ouellette, 1973). This practice is
employed by the SMW Program (SWRCB, 1988).

3.82 keparation of fissues for Organic Analyses

The preparation of mussel tissues for organic analyses will be conducted under minimnl
contamination conditions. The equipment and glasswars dsaning procedure recommended for
organic analyses by the SMW Program (SWRCB, 1988) will be used and is presented in Appendix
B.

The following materials will be needed for disseclion and homogenation of mussels for organic
analyses:

o Polyethylene gloves

o Deionized water

o Sheets of hexane-rinsed aluminum foil

o $tainlsss steel scalpels (cleaned with MICROF detergent prior to use)

o Glassjars (a ounce, acid-cleaned and preweighed)
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3.93 heparation of Samples and Orgnnic Analyses

Homogenized samples will be esracted for organic enaljnes according to procedures of the Food
and Drug Administration (FDA) (1970) which are used by the SMW Progran (SWRCB, 1985)
(See Appendix C).

The samples will be analyzeA for the presence of SOCs by GCft{S techniqueg EPA Method 8270
(EP.\ 1986), and for the presence of organochlorine pesticides and PCBs by ECD and GC
lEchniqueg EPA Method 8080 (EPA 1986). The expected reporting limirc are presented in Table
6. These analytical methods are similar to those used by the SMW Program (SWRCB, 1988).

3.9.4 Preparation of Samples and lhibutyltin Analysis

Homogenized samples will be elffacted for analysis of tributyltin according to the procedures used
by the SMW Program (SWRCB, 1988) (See Appendix C).

The samples \pill be analyzed for the presence of tributyltin by n-pentyl derivitization followed by
sas chromatography/flame photometric detection (GC/FPD) (Durelt 1989). The e4pected
reporting limit is presented in Table 6. This method differs from that used by the SMW Program
(swRCB, 1988).

3.10 PRESENTATION OF DAIA

A list of constituents detected by the particular methods and expected reporting limils il's
presented in Table 6. Results of metals and organic analpes will be presented in tabular form.

3.11 QUALTTY ASSIIRANCE SIIMMARY

Provisions for quality assuranoe will be made where applicable and specifically in the following
areas:

o Most prolnsed procedures follow those employed by the SMW Program (SWRCB, 1988);
the number of individuals to be pooled for composite samples is within the ranges used
by the State Program although tle use of one replicate instead of three for metals analyses
is a modification based on the objective sf dEtslmining the presence of chemicals versus
statistical differences

Mussels will be collected fron the uncontaminated are4 pooled in the appropriate
numbers and stored at the appropriate temperature prior to analysis; the analysis will
establish background body burden and provide a basis for quality :lssurance

A"alysis of most metals will be conducted u-ing ICP instead of AA lschniques; analysis
of organics will be accomplished using GC/MS instead of GC where possible to provide
a greater degree of accuracy

All chemical analyses will be performed at qualified analytical laboratories which maintain
the documentation necessary for appropriate OA/OC.
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4.0 TASK 3 . EVALUAflON OF STORM WATER RTJNOFF TOXICITT

4.1 STATEMENT OF PT}RPOSE

The ESAP establishes the procedures to be used for the evaluation of the potential toxicity of
storm water runoff from I{PA. This will be accomplished using chronic bioassay techniques on
three appropriate species. Chronic bioassay testi"g is nore sensitive t\an acute toxicity testing and
will address potential toxic effects of e4posure to HPA storm water runoff. Chemical analysis of
storm water runoffwill also be performed to determine conteminant concentrations in storm water
from HPA.

Encroachment of bay water to the HPA storm sewer systen was identified by HPA personnel
folowing the Loma Prieta earthquake on October 17,1989 (Ifl,d 1991). Therefore, the salinity
of waters within the storm sewer s',stem could potentially be highgl than might normally be
expected. Storm water salinity wiU be measured in the freld by refractometer x1 ths rims of sample
collection. The species selected for use in the chronic bioassap will be tlose considered most
appropriate for the selinities encountered. If higher storm water salinities are measured (>5 parts
per thousand), estuarine or marine species, with a tolerance for salinity will be utilized as opposed
to the freshwater species commonly used for this q'pe of effluent toxicity testing.

Collection of storm watcr samples for use in the chronic bioassalrs win be mnducted concurrently
with the storm water sampling for chemical anal''sis and will allow direct comparison between
toxicity data and chemical data for specific storm water sampling points. Collection of bay water
samples for c"hemical anal)4sis and use in the chronic bioassays will be conducted to provide a basis
for comparison with the storm water samples. The proposed sampling and analytical program is
presented in Table 3.

The following procedures are based on'Short-Term Methods for Estimating the Chronic Toxicity
of Effluents and Receiving Waters to Marine and Estuarine Organisms", Weber, C.I., Horning
W.8., et a! eds, Environmental Monitoring and Support Laboratory Cincinnati, Office of
Research and Development, EPA/600/+871028, May, 1988 or "Short-Term Methods for
Estimating the Chronic Toxicity of Etfluents and Receiving Waters to Freshwater Organismsn,
Horning W.8., II and Weber, C.I., eds., Environmental Monitoring and Support Laboratory
cincinnati" office of Research and Development, EPA/ffi0/+85/014, December, 1985. The
methodologies are the same as those employed by the San Francisco Bay Regional Water Quality
Control Board (RWOCB) for dischargers for effluent toxicity under the NPDES program.

42 SELECNON OF SAMPLING POINTS

42.1 Selection of Storm Water Runotf Sampling Points

The following criteria were considered in the selection of proposed storm water runoff sampling
points for HPA:

Proximity to or contribution of disc.harge from areas of known or potential contamination,
specifically IR and PA sites identified in previous investigations

Known discharge point identified in the HI^A, draft Water auanry Investigations of
Stormwater Drainage (191)

Representative of oworst-case" storm water runoff from past activities at I{PA
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Accassibility for collection of adequate quantities of storm water for use in the chronic
bioassays.

The proposed storm water runoff sampling points for the ESAP are accessible and are the s"-e
as those already used for the HI-A study of stormwater quality (Iil-A, 191). The sampling points
are each located in a separate storm water drainage area and, with the exception of location ST4,
are considered to be in proximity to or have contribution from the HPA areas of known and
potential contamination described in Table 1. Sampling point ST4 is located where alleged
discharge of industrial waste was reported to have occurred in the past. The four proposed storm
water runoff sampling points and associated areas of known or potential contamination are listed
below and shonn on Plate 5.

ST1
ST2
ST3
s14

B-1
B-2
B-3
B4

I
I
I
I
I
I
b
I
I
I
t
I
I
lp
I

Station Number

sT1
s12
sT3

sT4

Associated SiteG)

IR.6
IR.9
IR-l, IR-e IR-3, IR-4, IR-5, IR-11,
IR-12, R-13, IR-14, IR-15, IR-17
Previous Industrial Discharge

The effiuent sampling point used for collection of water for the chronic bioassays should usually
be the same as that specified in an NPDES discharge permit (EP.\ 1985). No particular guidaoce
is provided regarding the selection of storm water runoff sampling points for use in chronic
bioassay testing.

422 Selection of Bay Water Sampling Points

The following criteria were considered in the selection of proposed bay water sampling points for
HPA:

o Point of bay water encroachment to &e Il?A storm sewer system (outfall location)

o Accessibility for collection of large quantities of baywater for use in the chronic bioassap

The proposed bay water sampling points for the ESAP are accessible points of bay water
encroachment to the HPA storm sewer q/stem. The four proposed baywater sampling points and
associated storm water runoff sampling points are listed below and shown on Plate 5.

Station Number Associated Runoff Station

The bay water samples will be utilized as a comparative reference for salinity measurements,
bioassay mortality and chemical analytical results for the storm water samples.

423 Setection of Reference Water Sampling Point

The following criteria were considered in the selection of the proposed reference water sanpling
point:

9227 pr\4 nvEsAP-TXrFEC.4 +2
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quality of the efluent over the sampling period. Field activities will be coordi"ated so that sample
collection will occur simultaneously at each site. It is anticipated that a maximum of eight lGliter
discrete water sanples at each sampling point (station) will be collected. Due to the
unpredictability of natural storm eventq it may not be possible to collect the maxim""' eight storm
water samples. Water samples will be collected from the storm drains using pre-cleaned 4-inch
diameter PVC bailers and decanted directly from the bailers into a lGliter plastic container.
Storm water runoff salinity will be measured in the storm drain by refractometer at the time of
sample collection. A maxinum of eight discrete samples from each sampling station will then be
composited into one comlnsite sample per station. The conposite sample from each station will
be split for chemical and)6is and bioassay testing. Sample size and son[rinErs are described in
Table2 of the QualityAssurance Project Plan. The composite samples willbe chilled to f C and
stored a1 fhis temperature until used for toxicity tssfing and chemical analysis.

One suite of bioassay tests will be conducted for each composite sample collected. The species
selecred for use in the chronic bioassays wil be those considered most appropriate for salinities
encountered in the storm water runoff. Storm water samples will also be submitted for chemical
analpis for CLP metals, CLP VOCq CLP SOCs, CLF pesticides and PCBs, and tributyltin by
GClFrD.

The following materials will be neEded for collection of composite storm water runoff sanples for
chemical analysis and for use in the chronic bioassays:

o 10 liter plasticjugs

o Pre-cleaned 4inch diameter PVC bailers

o Refractometer for storm water runoff sdinity measurements

o 2A0 ml glass jars with teflon-lined screw caps for collection of storm water samples to be
and),zed for VOCs (one composite sample per station)

o 2liter dass containers with teflon-lined screw caps for collection of storm *7n1s1 samples
to be analped for SOCs (one comlnsite sample per station)

o zt80 ml polyethylene jars with teflon-lined screw caps for collection of storm water samples
to be analped for metals/inorganics (one composite sample per station)

o 2litet glass jars with teflon-lined screw caps for collection of storm water samples to be
analyznd for pesticidas and PCBs (one composite sample per station)

o 2 liter glass jars with teflon-lined screw caps for collection of storm water samples to be
alralyznd for tributyltin (one composite sample per station)

o Ice chests (contri"i"g blue ice).

The composite sarnples will be chille6 to f C during collection and stored at this temperature until
used. The samples win be used within 36 hours of collection. Holding times for various chemical
analyses (OAPjP - Table 2) will not be exceeded.

4.42 Collection and Preparation of Composite Bay Water Samples

Collection of four composite bay water samples from the proposed bay water sampling points will
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require the same materials and preservation methods described in Section 4.4.1. The composite
bay water sanples wil be manually collected over an &hour period (at the ratc of 10 liters every
hour) simultaneoln to collection of storm water runoff samples. Prior to being used in the chronic
bioassays, the bay water samples will be diluted with deionized water to the same salinity as the
storm water runoff samples. One suite of bioassay tests will be conducted for each composite
sample collecred. Chemical analpis of baywater samples will include CLP metals/inorganics, CLP
VOCs, CLP SOCq CLP pesticides and PCBs, and tributyltin by GC/FID.

4.43 Collection and Preparation of Reference \ilater Sanple

Collection of a reference water sample from the proposed reference water sampling point, San
Pablo Bay, will require the same materials and preservation described in Section 4.4.1. The
reference water sample will be a 10 liter non-composited estuarine water sample collected from
the surface at San Pablo Bay. Prior to
being used in the chronic bioassayg the reference water will be diluted with deionized water to the
same salinity as the bay samples.

4.4.4 Pneparation of Dilution Water

For toxicity tests which are used to determine either the inhasil toxicity of an effluent or the
toxicity of an effluent in uncontaminated saline receiving water, it is recommended that dilution
water be prepared from deionized water and artificial sea salts (EP,\ 1988c). The dilution water
will be prepared just prior to initiation of the bioassays from deionized water and either artificial
sea salts or concentrated Bodega Bay water to the same sdinity as the storm water samples. The
dilution water will be used for the five dilution series described in Section 4.6.3 and as the control
water in the suite of control bioassays.

45 I"ABORATORY SELECTION

The laboratory should be approved by the RWQCB as a bioassay laboratory for chronic toxicity
testing and should have participated in the EPA'Round-Robin'testing program with acceptable
results.

4.6 I"ABORATORY PREPARATION OF BIOA,SSAY SYSTEMS

4.6.1 Materials

The following materials will be required for preparation of the bioassay systems:

o Thermometer

o Salinity meter

o Hlpersaline brine (prepared from deionized water and artificial sea salts)

o Dissolved oxygen @O) meter

o 3Oumplanktonnet

o Bubble aeration apparatus

o pH Meter.

9227lDK4/R\ESAFTXT/SEC.4 +5
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I UI{I-E& A-D, and GS. Dure[ Measurement of Butyltin Species in Sediments by n-pentyl
- Derivatization with Gas Chronatqgraphy/Flane Photometric Detection and Optional

f lt C-onfirmation by Gas Chromatography/Mass Spectrometry, Battelle Ocean Sciences,
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-O ANovA Anal)4sis of variancer
I ATSM American Society for Tesring and Materials

I ATT Aqua Terra Technologies, Incorporated
I

CDFG California Department of Fish and Game

I CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

r-r P Contract Laboratory Program
I
I DHS California Department of Health Services

I DO Dissolved Orygen
I

ECD Electron Capture Detection

I EIS Environment Impact Statement

- EPA U.S. Environmental Protection Agency

! EPA/COE U.S. Environmental Protection Agency/Corps of E gt'''eers

ESAP Environmental Sampling and Analfis Plan

FDA US. Food and Drug Administration

I 
GC Gas Chromatography

GC/MS GasChromatography/MassSpectrocopy

t HLA Harding Lawson Associates

I HPA Hunters Point Annex

I
IAS Initial Assessment Study

I ICP Inductively Coupled Plasma Spectroscopy
I

IR Installation Restoration

I
I MSL Mean Sea Level

I 
NACIP Navy Assessment and Control of Installation Pollutants

I NCP National Oil and Hazardous Substance Pollution Contingency Plan

f NOAA National Oceanic andAtmosphericAdministration
I

tl 
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NPDES National Pollutant Discharge Elimination Sptem

O&G Oil and Grease

PA Preliminary Assessnent

PCBs Polychlorinated biphenyls

PHEE Public Health and Environmental Evaluation

ae/OC OualityAssurance/QualityControl

RIAS Remedial Investigation/Feasibility Study

RWQCB Regional Water Ouality Control Board

SARA SuperfrmdAmendmentsandReauthorizationAct

SMW State Mussel Watc!

SOCs Semi-volatile Organic Compounds

SWRCB State Water Resources Control Board

VOCs Volatile Organic Compounds

I
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I
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Table l. IR/PA Sites By Group'

I r r r r r - o -

A T
I

T
Known or Polentlal Slte Contrmlnetlon

Group I

Group lI

Group lll

Group IV

Group Y

IR.I

IR-2

IR-3

IR.6

IR-t

IR.9

IR-IO

IR.4

IR.5

IR-7

IR.I I

IR.I2

IR-I3

lR-t4

Industrial Landfill and Triple A Sites I
and 16r

Bay Fill Area and Triple a Sites 2',13,
14, 17,18, end l9; excluding IR-3

Oil Rocla.mation Ponds and part of Triple
A Sits 17 ,

Tank Farm

Building 503 PCB Spill Area

Pickling and Plate Yard

Battery and Electroplating Shop (Building
t23)

Scrap Yard and Triple A Site 3, north of
Spear Avenue

Old Transformer Storage Yard

Sub-base Area

Building 521 Power Plant

Disposal Trench, Triple A Sites 3 (partial)
and 4 (previously Site PA-12)

Old Commissary Site, Triple A Sites 5 and
l5 (previously Site PA-13)

Oily Liquid Weste Disposat Site, Triple A
Sites 6 and 7 (previously Site pA-14)

Liquid chemical westes, asbestos, radium diats, and
sand blast wastes with paint scrapings (195S-1974)

Sand blast waste with heavy metals, chemicals, and
waste oil (mid t940s-t928)

Waste oil, solven$r csustic soda, chromates, and gand
blast waste (t944- t97 4)

Diesel fuels and oils (1942-present)

PCBs

Zinc chromate and acids (1942-t973)

lVaste acids, heavy metals, cyanide wastes, and
chromates (1946-t924)

Heavy metals and pCBs (t954-t974)

PCBs (1946-1947')

Zinc chromate paint, diesel fuel, and sand blast waste
Asbestos (1950-1969)

Metals, chemicals, and low tevels of pCBs and asbestos
(r e76- t986)

Metals, low-levels of pCBs and chemicats, and
unidentified hydrocarbons ( I 976- I 9E6)
Chemicals, and possibly pCBs (1976-19g6)

ESAP:91 1C.3:DFTFOF0flBL-I
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Table l. IR/PA Sites by Groupf (continued)

I r I r r r - o - r

A T T
Group Sltc Descrlptlon Known or Polentlal Slte Contamlnatlon

NAb

NA

tR-15

IR-I7

PA-I6

PA.I8

Oily Wrste Ponds and Incineration Tank
Triple A Sites 12 and 13 (partiat)
(previously Site PA- t 5)

Drum Storage and Disposal Site, Triple A
Sites l0 end I I (previously Site pA-tZ)

Container Storage Site, Triple A Site 9

Waste Oil Disposal Site behind Dago Mary's,
Unnumbered Triple A Site

Metals, low-levels of chemicats, and possibly pCBs
( 1976- 1986)

Low-levels of PCBs (1926-t9S6)

PCBs and other substances based on reported history of
Triple A disposal practices (t926-1936)

Total petroleum hydrocarbons based on reported
history of Triple A disposal practices and limited
analytical deta (t976- t9g6)

' lnformation for this table was taken from'Tho Navy's Environmental cleanup of Hunters point, Fact Sheet and the site Inspectionwork Plan, sites PA-16 and PA-18, Naval Station, Treasure Island, Hunters Pfint Annex, san Francisco, california (HLA, 1990b)
a This numbering system was previously used by the San Francisco District Attorney.s Office and the U.S. Navy. These areas/siteshave been included within IR and pA Sites

b NA: Not Applicablc. Recommendations for inclusion of these sites in the Insraltation Restoration program will be based upon theresults of the site inspections described in the work plan

ESAP:9t 1 6.3:DFTFt/90/rBL-l
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Table 2. Summary of Underground Storage Tanks

r r . ' I I I I t - r

A T T
Tenk Number Tank Contents Strtus

s-00t, s-002
s-003, s-004

s-203 (2t2)

s-209

s-2r0 (2t3)

s-2r4

s-215

s-25t

s-304, s-305

s-435(r), S-435(2)

s-508

s-7t t ,  s-712
s-713

s-7t4

s-715

ESAPSI 1C.3:DFrFoFo.IBt-2

Gasoline
Diesel

Gasoline

Fuel Oil
lVeter (if present)

lVater

Fuel Oil
Water

Solvent

Solvent

Gasoline

Solvent with Gasoline

Fuel Oil

Gasoline

Diesel

Waste Oil and Water

BTX identified in soil gas vapors
TCA, DCE, DCA, and TCE identified in vicinity of tanks
BTX identified in soil gu samples
TCA, DCE, DCA, and TCE identified in vicinity of tank
Product on the groundwater surface
PCE identified in tank contents

PCB, toluene, ethylbenzene, and xylenes identified in tank contents
No soil contamination by hydrocarbons identified
Soil contamination by hydrocarbons confirmed

Xylenes identified in soil gas samptes
Xylenes identified in soil gas samples
TCA, DCE, DCA, and TCE identified in vicinity of tank
BTX identified in soil gas samples
TCA, DCE, DCA, and TCE identified in vicinity of tank
BTX identified in soil gas iamples
TCA, DCE, DCA, and TCE identified in vicinity of tank
Hydrocarbons and acetone idontified in soil
Acetone identified in tank contents

BTX identified in soil gas samples

BTX identified in soil gas samples

Xylene and toluene identified in soil gas samptes
TCA, DCE, DCA, and TCE identified in vicinity of tank
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ATTTable 2. ,Summary of Underground Storage Tanks (continued)

Tenk Number Trnk Contents Stetus

S-EOI Gasolino and Solvent Petroleum hydrocarbons identifiod in soil
5-802 Gasoline Petroteum hydrocarbons identified in soil
s-El2 Fuel Oil Soil contamination not indicated

BTX - Benzene, Toluene, Xylene
TCA - Trichloroothane
DCE - Dichloroethylenc
DCA - Dichloroethane
TCE - Trichlorethylene
PCE - Tetrachloroethylene

Source: PRC, 1990

ESAP:9l 1E.3;DFIiO8I90.TBL.2
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Table 3. Sampling and Analytical Program

r I A J lJ 'J t- I

ATT
Evaluation
Program
and
Sample
Locatlon
Numbers

Number
of Media

Typeo

Radio-
Actlvlty
Screen

Toxlclty
Testlng

Physlcal
Radlo-
Actlvlty
Testlngd

Total
Organlc
Carbon

In-
organlcs/

Metals

Pestl-
cldes/
PCBs

Seml-
Voletlle
Organlcs

Trlbu-

Sediment
Toxicity
s- l  to  s-17
Reference

Control
Sediment
Cores

Bloaccumul
-ative
Effect
M-l to M-
l 7
Background
Reference

Stormr#ater
Toxlcity

STI to ST4
B- l  to  B-4
Reference

Samples'

t 7
3
I

l 9

T, tln'
Volatlle
Organlcs

X

x
x

x

X
x

x

x
X

X

x
x

x

x
x
X
X

x
x
x
X

s
s
s
s

tr1t
xt

:_

x
x

x

x
x

x

Tt 7

x
x

x

x
X

x
x

x

x
x

x

1

x

x
x

x

l

x

x
X

x
x

xc
xc
xs

x

X
X

x
I

2

4
4
I

T
T

sw
BW
BW

a

b
c
d

e
t
s
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A T T
Table 4. List of Selected Test Species

Task Number Test Description Type of Organism Common Name Scientific Name

I Modified solid-Phase Burrowing Infaunal Marine worm Nephtys caecoidesBioassay polychaeiE

Deposit-feeding Crustacean Mysid Shrimp Holmesimysis costata
Amohipod Sediment Filtgr or_Deposit- Amphipod Eohaustorius estuariusBiorissay feeding Ciuitlltan
Liquid Suspended filte-r or Deposit-feeding Oyster or Bay Mussel Crassostrea sipas orPariiculate-Phase Bivalve 

-------e 
,i;;ii;;';A;fr;""" "'

Bioassav' 

Pgp-q{-feeding Mysid Shrimp Hotmesimysis costataCr[stacean

Fish Sand Dab Citharichthys stigmaes
2 Bioaccumulation Bivalve California Mussel Mytilus californianus

3 Larval Survival and Fish
Growth

Fertilization Success Crustacean or
Echinoderm

Growth Test Algae

!'athea{.Minnowf or pimephales promelasa orInland Silversideo ueni7ia-E:eiitliii6'" "'

gx'3blta;/Tea urchinb gfl;i,!f,r!:;t,!:fla" or
pur puratus pr Dendraster
excentrrcus-

S e I enas t rum c a Dr i c or nutuma
or Skeletonemd castatumb

Freshwater Algaea or
Marine Algaer

a. Freshwater species to be used in bioassay if storm water is non-saline.
b. Marine species to be used in bioassay if storm water is saline.

9227lDK1lrB[4
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Table 5. Analytical Methods for Sediment Analpes

A T T
Page 1

Sample
Numbers

Sample Analytical
Matrix Method

Analytical
Constituents

Approximate
Quantitation

Limits

t
I
I
I
I
I

s-l - s-17 Sediment CLP Inorgania (mg/Kg)

CLP Pesticides/PCBs (pe/Yg) alpha-BHC

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium (total)

Cobalt

C;opper

Iron

Irad (total)

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Tin

Vanadium

Tinc

beta-BHC

gamma-BHC (Lindane)

delta-BHC

Heptachlor

Aldrin

Heptachlor epoxide

10.0

1.0

0.5

10.0

0.25

0.25

250.0

0.5

0.5

0.5

5.0
0.15

250.0

0.75

0.01.
0.50

2.0
250.0

0.25

0.5

450.0

0.5

0.25

2.5

1.0

0.5

0.5

0.5

0.5

0.5
0.5

0.5

b
t
I
t
I
I
I
I
f
I

92271#2ltBL-s
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Table 5. Analytical Methods for Sediment Analysas

gample

Numbers
Sample Analytical
Matrix Method

Analytical
Constituents

Approximate
Quantitation

Limtts

05

0.5

0.5

0.5

0.5

05

0.5

0.5

0.5
1.0

2.5

5.0

10

2.0

2.0
2.0

2.0
2.0

2.0

2.0

330

3n

330
3n
3n
3T

3n
3n
3n

I
T
l
I
I
I
b
I
I
I
I
l
I
I
f
I

cLP Socs (Fe/Yg)

Endosulfan I

p,p'-DDE

Diel&in

Endrin

p,p'-DDD

Endosulfan II

p,p'-DDT

En&in aldehyde

Endosulfan sulfate

p,p'-Methorychlor

Endrin ketone

Technical chlordane

Toxaphene

Aroclor 1016

Arodor 1121

Aroelor L232

Arodor LV|Z

Aroclor 1248

Aroclor 154

Aroclor 1260

Phenol

bis(2-Chloroethvl)
Etlier

2-Chlorophenol

l,3-Dichloroben?&ae

1,4-Dichlorobenzene

Benzyl Alcohol

l,2-Dichlorobenznne

2-Methylphenol

Lis.(2-Chloroisopropyl)
tst"her

4-Methylphenol

9227F2|TBL-5
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I Table 5. Ardytical Methods fsl gsdimsat Analyses

A T T
Page 3

Sample
Numbers

Sample Andytical
Matrix Method

Analytical
Constituents

Approximate
Quandtatlon

Limits

t
t
t
I
I
I
b
I
I
I
I
I
l
I
f
I

N-Nitroso.di-n-
Propylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2'4-Dimethylphenol

Benzoic Acid

bis(2-
Chloroethory)Methane

2,zl-Dichlorophenol

1,214-Trichlorobenzene

Naphthalene

4-Chloroeniline

Hexachlorobutadiene

4-Chloro-}
Methylphenol

2-Methylnaphthalene

Horachlorocyclopentadi
ene

2,4,6Trichlorophenol

|d5-Trichlorophenol
2-Chloronaphthalene

/-|rfiheanilins

Dimethylphthalate

Acenaphthylene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Diethylphthalate

330

3n
3n
3n
330

330
1600

3n

3n
330

330
3n
3n
3n

330

330

330
1600

3n
1600

330

330

r.600

330

1600
1600

3T
3n
330

330

9227ft21TP!-5
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t Table 5. Analytical Methods for Sediment Analyses

ATT
Page 4

lr Analytical
Constituents

Approximate
Quantitatlon

Limits

ggmple

Numbers
Ssmple Analyttcal
Matrix Method

I
I
t
I
I
I

I
I
t
I
T
I

330

330
1600

330

330

330

330

330

1600

330

3n
3T

3T
1600

330

330

ffi

330

330

330

330

330
330

330

330

330

3T

t
f
t

4Cblorophenvl-Phenvl
Ether

Fluorene

4-Nitroaniline

4.6'Dinitro-2-
Methylphenol

N.
Nitrosodiphenylamine

Azobenzene

4-Bromophenyl-Phenvl
Ether

Horachloroberrgne

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Benzidine

Pyrene

Butylbenzylphthalate

3,3' -Dichlorobenzidine

Benzo(a)Anthracene

bis(2-
Ethrylhed)phrhalxls

Chrysene

Di-n-Octylphthalate

Benzo(b)Fluoranthene

Benzo(k)Fluoranthene

Benzo(a)Pyrene

Indeno( 1,|3-cd)Pyrene

Dibenz(a"h)Anthracene

Benzo(g\i)Perylene

92271*2fi4L-5
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Table 5. Analytical Methods for Sediment Analnes .JTT
Sample
Numbers

Sample
Matrix

Analytical
Method

Analytical
Constituents

Approximate
Quantitation

Limits

Alpha

Beta

I
T
t
I
I
I
b
I
I
I
I
t
t
I
f
I

GC/FPDf with

n-pentyl-derivizati on (p e / l<g)
Radiation: (pCi/gnf

EPA Method 9310
EPA Method 9310

Spectroscopy

Sedimenf CLP VOCs @e/W)

Tributyltin

Gamma

Chloromethane

Vinyl Chloride

Bromomethane

Chloroethane

Trichlorofl uoromethane

1,l-Dichloroethene

Trichlorotrifl uoroethane

Acetone

Carbondisulfade

Methylene Chloride

trans-1.2-
Dichloioethene

1,l-Dichloroethane

2-Butanone

cis- 1,2-D ichloroethene

Chloroform

1,1,l-Trichloroethane

Carbon Tetrachloride

Benzene

1.,2-Dichloroethane

Trichloroethene

1,2-Dichloropropane

Bromodichloromethane

2-Chloroethylvinvl
Ether

Vinyl Acetate

lpns-1.3-
Dichloiopropene

4-Methyl-2-Pentanone

2

4

0.5

10

10

10

10

5

5

5
?n

)

5

5

5
20

5

5

5

5

5

5

5

5

5

5

10

)

10

9227l.iaTAL-s
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Table 5. Analytical Methods for Sediment Analyses .JTT

Sample
Numbers

Analytical
Method

Analytical
Constituents

Approximate
Quantitation

Limits
Sample
Matrix

5

5

5

5

10

5

5
5

5

5

5

5

5

5

5

NA

NA

I
I
I
I
I
I

Phj,sical Analpis:

ASTM Method D422

EPA Method m60

Toluene

cis- l,lDichloropropene

1,lp-Trichloroethane

Tetrachloroethene

2-Hexanone

Dibromochloromethane

Chlorobenzene

Ethylbenzene

Total Xylenes

Styrene

Bromoform

r,l,z2-
Tetrachloroethane

l"lDichlorobeniLene

l,4Dichlorobewtane

lp-Dichlorobenzene

Grain Size

Total Organic Carbon

b
I
I
I
I
t
t
I
f
I

a. Gas chromatography/flame photometric detection
b. pci/gn = picocuries/gn
c. Analysis for VOCs will be performed on sediment core samples only.
NA - Not Applicable

9227|+U[AL-5
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Table 6. Analytical Methods for Mussel Trssue Analyses

A T T
Page I

$ample Sample Analydcat
Numbers Matrix Method

Analytlcal
Consdtuents

Level of
Detection
0tslY*,)

60
q

1m

10

10

1000

10

50

25
100
q

1000

15

10
q

1000

4

10

1000

80
q

50

m

T
I
I
I
I
I
b
I
I
I
I
T
I
t
f
T

M-l- M-17 Mussel Metals - fil0fiCP
Tissue

7W/AAb

742L/AlP

n4/AAP

7U1/AAb

74ill/Cold
Vapor AAD

Pest/PCBs - 8080/cC

Aluminum

Antimony

Arsenic

Barium

Beryllium

CadtniUm

Calcium

Chromium (total)

Cobalt

Copper

Iron

Lead (total)

Magnesium

Mangengg,g

Molybdenum

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Tin

Vanadium
7iny

Mercury

alpha-BHC

beta-BHC

gamma-BHC (Lindane)

delta-BHC

Heptachlor

10

5.0

5.0

5.0

5.0

5.0

9227/#2rtSt-S
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Table 6. Analytical Methods for Mussel Tissue Analyses

ATT
Page2

Sample
Numbers

Sample
Matrix

Analytical
Metlod

Analyticat
Constituents

Level of
Detection
@elY*J

I
I
I
I
I
I

SoCs - wolcc/M*

Aldrin

Heptachlor epoxide

Endosulfan I

P,P'-DDE
Dieldrin

Endrin

P,P'-DDD
Endosulfan II

P,P'-DDT
Endrin aldehyde

Endosulfan sulfate

p,p'-Methoxychlor

Endrin ketone

Technical chlordane

Toxaphene

Aroclor 1016

Arodor t22L

Aroclor 1132

Arodor l2A2

Aroclor 12E

Arodor 1254

Aroclor 1260

Phenol

bis(2-Chloroethyl) Ether

2-Chlorophenol

l,3-Dichlorobeloronre

l,4Dichlorobenzene

Benzyl Alcohol

l2-Dichlorobenz&ne

2-Methylphenol

bis(2-Chloroisopropyl)
Ether

4-Methylphenol

5.0

5.0

10.0

5.0
2.0

2.0

5.0

2.0

5.0

5.0
25.0

5.0

5.0

?5.0

30.0

20.0

m.0
24.0

m.0
?n.0
20.0

m.0

160.O

160.0

160.0

160.0

1@.0

160.0

160.0

160.0

L60.0

160.0

lr
t
I
I
I
I
I
I
f
I

9227/#2ffBr-6
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Table 6. Analytical Methods for Mussel Tissue Analyses

A T T
Page 3

Sample Sample Analyttcat
Numbers Matrix Method

Analytical
Constituents

Level of
Detection
@elW)

I
t
t
I
I
I

I
I
I
I
I
t

N-Nitroso-di-n-Propylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4Dimethylphenol

Benzoic Acid

bis (2-Chloroethoxv)
Methane

14-Dichlorophenol
134-Trichlorobenzene

Naphthalene

4-Chloroeniline

Hexachlorobutadiene

2,4,6Trichlorophenol

2,4J-Trichlorophenol

2-Chloronaphthalene

2-Nitroaniline

Dimethylphthalate

Acenaphthylene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran

14Dinitrotoluene

2,6-Dinitrotoluene

Diethylphthalate

4-Chlorophenvl-Phenvl
Ether

Fluorene

4-Nitroeniline

d6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine

160.0

160.0

160.0

160.0
160.0

160.0

800.0

160.0

160.0

160.0

160.0

L60.0

160.0

160.0

800.0
160.0

800.0
160.0

160.0

800.0

160.0

800.0

800.0

160.0

160.0

160.0

160.0

160.0

160.0

800.0

800.0

L60.0I
f
I

92n/#2FBt-6
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Table 6. Analytical Methods for Mussel Tissue Analpes

A T T
Page 4

Sample
Numbers

Sample
Matrix

Analytical
Method

Analytical
Constituents

Level of
Detection
@e/Y's)

I
I
I
I
I
I

qclFflf with a n-pentyl-
derlvlrrzaton

Radiation EPA Method
9310

EPA Method 9310

Spectroscopy

Amberrznne

4-Bromoohenvl-Phenvl
Ether

Hexachlorobenzer.e

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Benzidine

PJnene

Butylbenzylphthalate

3SlDichlorobenzidine

Benzo(a)Anthracene

bis(2-Ethythed) phthalate

Chrynene

Di-n-Octylphthalate

Benzo(b)Fluoranthene

Benzo(k)Fluoranthene

Benzo(a)P5rrene

Indeno(1,2,3,-cd) Pyrene

Dibenz(4h)Anthracene

Benzo(g;\i)Perylene

Tributyltin

Alpha

Beta

Qammn

160.0

160.0

160.0

800.0
160.0

160.0

160.0

160.0

800.0
160.0

160.0

3m.0

160.0

160.0

160.0

160.0

160.0
160.0

160.0

160.0

160.0

160.0

100

4

b
I
I
I
I
I
I
I
f

t
0.J

noted
b. AA; Atomic Absorption
c. GC; Gas Chromatography
d. GC/MS; Gas Chromatography/tvlass Spectroscopy
e. GC/FPD; Gas Chromatography/Flame Photometric Detection
f. Radiation units are picocuries/gran (pci/gnn)

n27/#2fl8w
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TableT. Analytical Methods for Storm Water Analyses

ATT
Page 1

Sample
Numbers

Sample Analyticat
Mahix Method

Analytical
Constituents

Appro:dmate
Quantitation

Limits

I
I
I
I
I
I

ST-1- ST-4 Water
B - 1 -  8 4

CLP Inorganics

CLP Pesticides/PCBs

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium (total)

Cobdt

Copper

Iron

I-ead (total)

Magnesium

Menganese

Mercury

Moljbdenum

Nickel

Potassium

Selenium

Silver

Sodium

thallium

Tin

Vanadium
Tinc

alpha-BHC

beta-BHC

gamma-BHc 0.indane)
delta-BHc

Heptachlor

Alddn

zffi.0

3.0

10

100.0

5.0
5.0

1000

10.0

50.0

25
100

3.0
1000

15.0

05

10.0

40.0

1000

5.0

10.0
1000

10.0

40.0

50.0
m.0

0.05

0.05

0.05

0.05

0.05

0.05

b
I
I
I
I
I
I
I
lr
I

eu/#2FBW
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Table 7. Analytical Methods for Storm Water Analpes

ATT
Page 2

Sample
Numbers

Sample
Matrix

Analytical
Method

Analyticat
Constituents

Approximate
Quantitation

Limits @e/L)

I
I
I
t
I
I

I
I
I
I
I
I

CLP SOCs

Heptachlor epoxide

Endosulfan I

P'P''DDE
Dieldrin

Endrin

P,P'-DDD
Endosulfan tr

P,P'-DDT
Endrin aldehyde

Endosulfan sulfate

p,p'-Methoxychlor

En&in ketone

Technical chlordane

Toxaphene

Aroclor 1016

Aroclor 1221

Aroclor 1232

Arodor l?A2

Aroclor 1248

Aroclor 1254

Aroclor 1260

Phenol

bis(2-Chloroethyl) Ether

2-Chlorophenol

1,!Dichlorobenzene

l,4-Dichlorobewzene

Benzyl Alcohol

1,2-Dichlorobewrone

2-Methylphenol

0.05

0.1

0.1

0.1

0.1

0.1

0.1
0.1

0.1

0.1

0.5
0.1

0.5
1.0

0.5

0.5

0.5

0.5
0.5

1.0

1.0

10

10

10

10

10

10

10

L0

10

10t
f

biX[2- Chloroisopropyl

4-Methylphenol

I

9227 /#2rrBI-7
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Table 7. Analytical Methods for Storm Water Analpes

A T T
Page 3

Sample
Numbers

Sample Analytical
Matrix Mettrod

Analytical
Constituents

Approximate
Quantitation

Limits QIC,/L)

10

10

1,0

10
r.0
10

50
10

10

10

10

1,0

10
10

10

1.0

10

50

10

50

10

10

50

10

50

50

L0

10

10

10

I
I
I
I
I
I

I
I
I
I
I
I
I
tr
t

N-Nitroso-di-n-
Propylamine

Hexachloroethane

Nitrobenzene

kophorone

2-Nitrophenol

|tl-Dinethylphenol
Benzoic Acid

bis?-
Chloroethoxy)Methane

2,4-Dichlorophenol

1,2,4-Trichlorobenzene

Naphthalene

{-Q[el6anilins

Hexachlorobutadiene
,l-Chloro-3-
Methylphenol

2-Methylnaphthalene

Hexachlorocyclopentadie
ne

2,4,6-Trichlorophenol

14,5-Trichlorophenol

2-Chloronaphthalene

2-Nitroaniline

Dimethylphthalate

Acenaphthylene

l-|r[ilrseniline

Acenaphthene

2,tt-Dinitrophenol

4Nitrophenol

Dibenzofuran

2,4-Dinitrotoluene

2r6-Dinitrotoluene

Diethylphthalate

e2n/#zrrBw
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Table 7. Analytical Methods for Storm Water Analyses

ATT
Page 4

10

10
50
10

10

10

10

10

50
10
10

10

10

50
10

10

2A

10

10

10

10

10

10

10

10

10

10

10

I
I
t
I
I
I

I
I
I
I
I
I

Sample Sample Anatytical
Approximate
Quantitation

Numbers Matrix Method Consdtuents Limits @e/L)

cClFPDf with
n-pentyl-derivitization

4-Chloroohenvl-Phenvl
Ether

Fluorene

4-Nitroaniline

4.6Dinitro-2-
Methylphenol

N-Nitrosodiphenylanine

Amberzere

&Bronoohenvl-Phenvl
Ether

Hexachlorobenzqne

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-Butylphrhalate

Fluoranthene

Benzidine

P5rene

Butylbenrylphthalate

33'-Dichlorobenzidine

Benzo(a)Anthracene

bis(2-Ethylhexl)phtt a1"1"

Chrpene

Di-n-Octylphthalate

Benzo(b)Fluoranthene

Benzo(k)Ftuoranthene

Benzo(a)Plnene

Indeno( 1,2'3-cd) Pyrene

Dibenz(qh)Anthracene

Benzo(9\i)Perylene

Tributyltin

I
f
I

9227/#2rrg-7
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TableT. Analytical Methods for Storm Water Analpes

ATT
Page 5

Sample
Numbers

Sample Anatytical
Matrix Method

Analytical
Constltuents

Approximate
Quantitation

Umlts @e/L)

I
I
I
I
I
I

sTr.-sT4 CLP VOG Chloromethane

Vinyl Chloride

Bromomethane

Chloroethane

Trichlorofl uoromethane

1,1-Dichloroethene

Trichlorotrifl uoroethane

Acetone

Carbondisulfide

Methylene Chloride

trans- l2-Dichloroethene

1,l-Dichloroethane

2-Butanone

cis-l,2-Dichloroethene

Chloroform

1, 1, l-Trichloroethane

Carbon Tetrachloride

Benzene

1p-Dichloroethane

Trichloroethene

t2-Dichloropropane
Bromodichloromethane

2-Chloroethylvinyl Ether

Vinyl Acetate

trans-13-
Dichloiopropene

tt-'Methyl-2-Pentanone

Toluene

cis- l,lDichloropropene

1,t2-Trichloroethane

Tetrachloroethene

2-Horanone

10

10

10

10

5

5

5
?n
5

5

5
)

m
5

5

5

5

5

5

5

5

5

5
10

5

10

5

5

5

5
10

b
I
I
I
I
I
I
I
lr
I

9n7/#2rrg-7



Table 7. Analytical Methods for Storm Water Analysas

A T T
Page 6

I

h
I
I

Sample
Numbers

Sample Analytlcal
Matrix Method

Analyttcal
Constituents

Approximate
Quantitation

Limits @e/L)

I
I
I
I

Dibromochloromethane

Chlorobenzene

Ethylbenzene

Total Xylenes

Styrene

Bromoform

t.L22-
Tetrachloroethane

l,SDichloroberxzene

t4-Dichlorobenzene

l,2-Dichlorobewzene

a. Gas chromatography/flame photometric detection

I
I
I
I
I
I
I
f
I

n27l#zlrBw
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APPENDIX A

Agency Comments
and Responses on ESAP
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RESPONSE TO EPA AND NOAA COMMENTS ON TIIE
I|{ARCH 14, t99t EI{VIRONMENTAL SAMPLING AND ANALYSIS

PI"AN FOR Hu]lllER'S POII{T AITINEX

Cover letten

NOAA has suggested to EPA that, given its scope, the ESAP be regarded as tle equivalent
of a Site Investigation (SI) for a new Operable Unit for the nearshore and offshore areas
around IIPA where site-related contaminants may have come to be located. Desiguating
the ESAP as such may help put this effort into perspective, and clari& its relationship to the
other OU as to the Ecological Assessment the Navy needs to undertalce. We would like to
further discuss this suggestion with the Navy, DHS, and the RWQCB, perhaps at the May
22 Technical Review Commillee meet'ng.

Response:

We agree with the NOAA suggestion that the ESAP is the equivalent of an SI for the near
shore and offshore atreas. fite Nary believes that it is important to evaluate first whether
discharges from HPA are influencing sediment quality and water column quality offshore
from HPA. If sediment chemistry and toxicity testing confirm sediment contamination,
further investigations and the possible creation of a separate operable unit for the bay
shore and marine sediments will be considered at that time. The reviewing agencies will
be included in this decision-making process.

Comment #L: Page 2.2, Section 2.2.1. We are pleased that sampling areas have been
added in the drydock areas.

Responss No response necessary.

Comment #2: Page 2-3, Sections 2.2.2 and2.2.3. The revised plan still does not reflect a
proper understanding of a ncontrol" replicate versus a "reference" replicate. Control
sediments should be collected from the location fromwhich the test organisms are collected.
These sediments should match the organisms natural environmental conditions in terms of
grain size, sediment quality, etc. The purpose of this control replicate is to control for
laboratory effects which may contribute to mortality but which have no relation to the
sediments being tested. Thus, the control replicate is very important for quality assurance
and quality control in the bioassay.

Reference replicates, in contrast, represent background conditions in a non-pristine area.
The exact location of the reference site varies by program and test objective. (In the Ocean
Dumping Program, the reference site is located in an area which is similar to conditions at
the disposal site prior to the initiation of disposal. For the 404 program, the reference site
is the disposal site). For the ESAP, a site in San Pablo Bay could be used as a reference
site, since based on NOAA 1988, some sites in San Pablo Bay show lower contaminant
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levels than elsewhere in San Francisco Bay. However, these sites should not be considered
control sites since all areas of San Francisco and San Pablo Bay have been subject to some
amount of contamination.

If a site in San Pablo Bay is to be used as refermce site, we recommend moving the
sampling stations to the northern side of the shipping chnnnel and away from potential land-
based contamination soruces. A 1987 NOAA Technical Memorandum (NOS OMA 35)
entitled'San Francisco Bay Sediment Quality Survey and Analys"tn sefi4ins data from a
benthic survey conducted in San Pablo Bay. This document shows that fine-grained
sediments are located in the center of San Pablo Bay. These sediments would be useful
as reference sediments due to their location away from potential land-based sources of
contamination and their similarity to the grain size of material found at Hunter's Point.

There may also be value in testing a reference replicate from the shoreline south of
Hunter's Point to approximate conditions at Hunter's Point exclusive of contamination
contributed by the Hunter's Point facility. The reference locations proposed in the ESAP
may be appropriate for this pulpose, subject to a review of known contamination sources
in those areas.

To summanze the control vs. reference issue: the ESAP can use as many reference
locations as are necessary but tlese locations should represent'background" levels located
away from known discharges or contamination nhot spots". An appropriate control replicate
must be tested for QA/QC purposes and should consist of pristine or nearly-pristine
sediments and duplicate the natural conditions under which the test organisms are found.

Response: In accordance with EPfs request for the designation of a more appropriate
control area from which ipristine or nearly-pristine sediments that duplicate the natural
conditions under which the test organisms arc found", control sediments will be collected
from the area in which the test organisms are collected (i.e" Bodega B"y). In the case that
the test organisms are purchased from s ssmmercial supplier, the control sediment will also
be obtained from the supplier.

The sediment station located in San Pablo Bay, formerly designated as 'control stations"
has been redesignated as a reference station. The station has however been relocated to the
northern side of the shipping channel, away from potential land-based contamination
sources, as rrecommended by EPA. The reference stations located south of IIPA witl be
designated as background stations to approximate conditions in the vicinity of HPA
exclusive of contamination contributed to San Francisco Bay by the Huntet's Point facility.

Comment #3: Page 2-4, Section 2.3.L. The reference to Table 4 in the paragraph at the
top of the page should read Table 5.
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brood stock cultured test organisms from the same age class in juvenile form- This
approach would avoid speorlation on age based on size or wet werght of the organisms.
Also, to avoid underfeeding and cannibalism of.Holnesimysis costata, test species should be
fedArtemia nanplii in known amounts. lf.no nanplii are present in the aquarium after four
houn, the amount of food should be increased slightly.

Response: The test species used in the bioassays will be purchased from a commercial
supplier of aquatic organisms. Test organisms used in the bioassays will be in the same
age class.

To avoid underfeeding and cannibalism of Holmesimysis costata, test species will be fed in
knonm amounts. The test aquariums will be monitored closely and i{, after four hours, no
food (AtrlemiA nauplii) is present, the amount of food will be increased. The ESAP has been
revised to reflect this.

Comment #6: Page 2-5, Section 2.3.3. "t\e 10Vo mortality check (20Vo for zooplanlton)
mentioned on page 2-5, should be applied to results from the control replicate as described
above. This check was not intended for application to mortality occurring during the
acclimation period.

Response: The sentence 'Lcss than 10 percent mortality of organisms (20 percent for
zooplan}ton and lanae) in the holding tanks during the acclimation period will be
necessaqf for use in the bioassays'has been deleted.

Comment #7: Page 2-5, Section2.4.l first sentence. Will the 10 grab samples per area be
located randomly in the area or in a grid pattern? The Nary should provide the proposed
locations of all samples.

Response: The 10 grab samples per sediment sampling area will be located randomly.
Randomness of sample collection will be accomplished through a combination of boat
movement and wind and water currents naturally moving the stern of the boat. It is
impossible to identify exact sample locations within a station arrea at this time. However,
sediment sarnple stations will be precisely located using l.oran.C coordinates at the time
of sampling. If natural factors are insufficient to achieve random sampling, the boat will
be relocated within the sediment sampling area.

Comment #8: Page 2-6, Section2.4.L. What is the approximate volume of sediment that
will be collected with the Peterson grab?

Resoonse: The sampling area of the Peterson gpab is approximately tL in1 A penetration
depth of 4 inches is expected for sediments sur:rounding HPA (muddy sediment). Therefore
the approximate volume of sediment that will be collected by the Peterson grab is 48 cubic
inches. The volume collected would decrease if coarser ssdiment (frne to medium-coarse
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sand) is eneountered because the penetration depth decreases with increasing sediment
grain size and compaction.

Comment #9: Page 2-6, Section2.4.L. In the discussion of the radiation measurement that
appea^rs in the middle paragrapb, please clarif what level of exceedence would be deemed
"above background.' Also, the Data auality Objectives, and precision and accuracy goals,
of the lab analpes for radioactivity, should be presented here or in the QAPP.

Resoonse: Ihe level of exceedence'above background" that will cause the sediment to be
submitted for radiation analysis will be any alpha, beta or gamma radiation above the
mean radiation level measured in control sediments which is greater than radiation
detection limits. Background radiation levels are defined as the mean radiation level * 3
standard deviations in control sediments. A minimum of 10 sediment samples from the
control area will be screened in order to calculate the mean radiation level and 3 standard
deviations. The Data Quality Objectives and precision and accuracy goals for the radiation
analyses have been included in the revised QAPjP.

Comment #10: Page 2-6, Section,2.4.L. In the next to last paragraph, please clariff the
statement made in the next to last sentence that the containerwill be stored "until anallzed".
Which analysis does this refer to? This statement implies a nrushn analysis if the samples
are to be used in a test starting within 7 to 10 dap of sample collection. How will the Navy
ensure timely analysis of these samples?

Response: The wording has been changed from "until anal;zed" to "until the sediment is
utilized in the bioassay tests'. The Nary will ensure 'timely analysis" by sending collected
samples immediately (same day or following day) to the bioassay laboratory following the
removal of samples for chemical and physical analysis. The holding time for samples to
be used in bioassays is 14 days. The samples will, in no case, be held for a time period
exceeding this holding time.

Comment #11: Page 2-7, Section2.4.l. The second line of the page references "Section
2.9. As there is no Section2.9, should this be 2.7?

Resnonse: The reference to Section 2.9 has been changed to Section 2.7.

Comment #12: Page 2-'1, section 2.4.1. How long will the samples collected for TBT
analysis be frozen before analysis?

Response: The holding time allowed for sediment samples collected for tributyltin analysis
is 28 days as specifred in Table 2 of the QAPjP. Samples will be sent to the laboratory
immediately (same day or next day) following collection. Samples will be anallzed within
the required holding time and will remain frozen until analysis.
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Comment #13: Page 2-7, Section2.4.2. As we stated in our last comment letter, it is very
important tlat the sediment sampling indicate the contamination of surficial sediment
relative to the quality of the underlying sediments. The stratified core samples are useful
in providing more information on this issue but a larger number of samples from the deeper
sediments will be necessary to address the question. Also, due to differences in sampling
equipment sampling location and handlin& it is not advisable to attempt to compare the
sediment chemistry results from the bottom 6 inches of the core samples with the composite
surficial samples from the grabs. Therefore, we recommend using cores for the ten samples
per ilea rather than the proposed grabs.

ff cores are used, sediments can be composited from the tops of the 10 core stations for
bioassays and chemical analyses and from the bottom of the cores for chemical analyses.
The sampling areas will be evaluated on the basis of the bioassay results from the tqts of
the cores. The level of contamination in surficial sediments can be compared to deeper
sediments using the sediment chemistry results from the top and bottom core samples. In
addition, cores may be better sampling devices than grabs due to opportunities for excessive
leakage and disturbance of sediments with grabs and the auxiliary information provided by
cores on sediment stratification.

In order to compare results from the ESAP to previous sediment testing in the area" it is
imperative that the water depth and depth of penetration of the cores be recorded during
sampling and provided in the final report. Previous testing for the USS Missouri
Homeporting Project showed that sediments below44feetwere more highly contaminated
than sediments above-44 feet. It will be important to evaluate which, if any, of tle
sediments below44 feet are sampled as part of the ESAP. If possible, it would be useful
to review bathymetric survey information from the sampling areas prior to actual sediment
sampling.

Response: The primary focus of the ESAP sediment sarnpling program is to evaluate
potential contamination of surfrcial sedirnents in the vicinity of the HPA because
contaminants in surficial sediments have the greatest potential for toxicity to benthic
species. Benthic species generally live within the tirst several centimeters of the sediment.
Sediment grab sampling provides a mone reprcsentative sample of sediments in which
benthic species neside and where potential erposune to contaminants occurs because they
allow for a greater surface area to be investigated as compared to the two-inch diameter
core sample. The grab sampler provides a greater sample volume of surfrcial sediments
than would a surficial core sample necessary for chemical analyses and bioassay testing.
Furthermorc, the objective of the ESAP is to evaluate whether contamination is present in
the sediment sunounding HPA as opposed to assessment of toxicity in the full thickness
of sediment that may be dredged which is the objective of the EPA/COE Evaluation of
Dredged Material Proposed for Ocean Disposal - Testing Manual (Greenbook). Sediment
corre samples were added to the ESAP program, at the request of the agencies, to determine
if contaminants are present in deeper sediments that might potentially be exposed through
current scouring.
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To improve comparability of grab and core samplesl analysis of grain-size and total organic
carbon has been added to the program. Water depth and depth of penetration of the cores
will be recorded during sampling The ESAP coring program is designed to include
sediment sampling at similar depths to the Homeporting Project. Depth to core samples
in the USS Missouri Homeporting Project was given in feet below sea level. Water depth
in the area sampled (dry docks) was approximately 43 feet. Therefore, sediment corcs werr
collected at one to three feet below the sediment-water interliace, equivalent to 44 to 46 feet
below mean sea level

Comment #142 Page 2-7, SectionZ.42,lastparagraph. Please note comment 28 concerning
analytical methods and detection limits. The specific methods cited here may not be the
most appropriate for this project.

Responsq See response to comrnent 28.

Comment #15: Page 2-7, SectionZ5, and Page 2-11, Section2.6.2.L. EPA recommends
that artificial seawater be aged for 1 to 2 weels after preparation and intensively aerated
before use. In addition, prepared seawater should be passed through a properly maintained
ultraviolet sterilizer or a filter effective to 0.45um or less. These recommendations are
based upon "ASTM Proposed New Standard Guide for Conducting lGday Static Sediment
Toxicity Tests with Marine and Estuarine Amphipods.'

Resoonse: As per the 1991 EPA/COE Greenbook (p. 11-14, Section 7-lz.l, ),the artificial
seawater will be prepared in strict accordance with manufacturet's instructions. The
artifrcial seawater will be allowed to age, with aeration, for at Ieast one weelg prior to use
in the bioassay tests. As per ASTM nseommendations, the seawater will be filtered prior
to use if a residue or precipitate is present after aging

Comment #16: Page 2-8, Section2.6. It is very important that a laboratory with e4perience
in conducting sediment bioassays perform the testing outrined in the ESAP. Facilities,
equipment and personnel qualifications should be reviewed and approved prior to initiation
of the testing.

Response: The Aqua Terra Technologies bioassay laboratory QA/QC document, which
includes facility descriptionsr laboratoryequipment, test procedures, QAr/QC protocols, and
laboratory personnel qualifications wiII be provided to the agencies requesting the
document. The agencies ane welcome to visit the laboratory prior to the bioassay testing
as well as during the testing for the purpose of reviewing the laboratory facilities, QA/QC
procedures, and interviewing technical staff for their qualilications.

Comment # 17: Page 2-8, Section 2.6.1.1 and 2.6.1.2. We recommend using a 0.5 mm
sieve any time organisms are to be removed from sediments and also for consistency.
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Responsq Although the 1991 Greenbook (Page 11-15, Section 11r.1.5) necommends the use
of a 1.0 mm scneen for recapture of the test organisms, a 0.5 mm sieve will be used to
separate organisms ftom sediment during sieving procedures as requested by EPA" The
ESAP and QAPjP texts has been changed to reflect this.

Comment #18: Page 2-1Q Section2.6.l.6. According to the EPA/Corps of Engines6'
'Draft Ecological Evaluation of Proposed Discharge of Dredged Materials into Ocean'Waters, 

1990," page l0-?3, ammolis should also be measured since the ESAP's proposed
testing follows the static renewal design

Response: Ammonia has been added as a water parameter to be monitored during static-
renewal bioassay tests as per EPA/COE Greenbook requirements (Section l1.z.l.srpage 11-
16).

Comment #19: Page 2-1Q Section 2.6.7.9., ild page 2-L3, Section 2.6.2.9. Statistical
procedures given in the revised ESAP are modified from the previous version of the ESAP
but are still not entirely correct. For the solid phase bioassay data, if Levene's test indicates
that the data are parametric, an ANOVA should be performed. If the results of the
ANOVA suggest that statistically significant differences between group means exis! then the
means should be tested using Dunnett's test. If kvene's test shows the data are non-
parametrig a non-parametric ANIOVA the Kruskal-Wallis tes! should be performed,
followed by a Wilcoxon test if necessary. These procedures are given in EPA/Corps of
Engineers' "Draft Ecological Evaluation of Proposed Discharge of Dredged Materials into
Ocean Waters, 1990, Chapter t2. The statistical procedures described for the
Uquid/Suspended Particulate Phase tests are appropriate.

Response: I*vene's test for the homogeneity of variances will be performed frrst to test for
the validity of the assumptions of nonnality and constant variance. If Levenets test shows
that the data is parametric, the analysis of variance (ANOYA) and associated multiple
comparison procedure known as Dunnettts Test will be performed, If Lcvene's test shows
that the data is non-parametric (does not satisfy AIIOVA assumptions of normality and
constant variance), a non-parametric test (i.e. Knrskal-Wallis test) will be perforrned for
comparison, followed by a Wilcoxin test, if necessar:r. The ESAP has been changed to
rellect EPA recommendations.

Comment #20: Page 2-12,5eaion2.6.2.4. The ratio of sediment towater cited here should
be 1:4 not 4:1.

Responsq The sentence has been changed to IIhe 1:4 sediment-water mixture. ..'.

Comment #21: Page 2-13, Section2.l, second paragraph. The reference to Table 5 should
instead cite Table 6.
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Comment #A: Page 4-2, Section 4.2.1. In the list at the top of the page, please note that
the drawing on Plate 5 appears to show that IR-1Os drainage goes to the Area B outfall, not
the Area D outfall that will be sampled at ST1. There is no sampling point for the Area B
outfall.

Response: The locations of the storm water sampling stations were selected to coincide with
the Harding Lawson Associates' (HI"A) {ilater Quality Investigation of Storm Water
Drainage" so that the data resulting ftom the ESAP stom water sampling can be compared
to the previous HIA study rtsults. ST1 was selected to monitor runoff ftom the IR-6 site.
IR-10 was entoneously added as a site associated with runoffcollected at station ST1, and
has been nemoved ftom the table on page 4-2.

Comment #25: Page 4-2, Section42.Z. Please describe how the bay water samples will be
compared to the storm water samples.

Responsq The salinity measurements, bioassay results, and chemical analytical results of
bay water samples will be utilized as a comparative reference for stom water drain
samples. Data resulting from the analyses and bioassay testing will be qualitatively
compared through the use of tables and graphs.

Comment #26: Page 4-2, Section 4.23, and page 4-4, Section 4.4.3. k this sampling point
intended to be a nreference" sample or a *control" sample? Please see our comment 2
above, and clari$ the intent of this section. Please also note your response to comment #34
in our original comment letter; trris response seems to contradict this text.

Resoonsq The San Pablo Bay sampling point will be used as a refenence water sampling
point. The reference water sample will be collected and prepared for use in the reference
bioassay by diluting it to the same salinity as the bay water sample"

Comment #27: Page 4-6, Section 4.1.2.2. What will the storm water runoff dilutions be?
A dilution factor of 0.5 is recommended. What will the spenn and egg stock dilutions be?
These cannot be based on protocol for the East Coast species, Arabacia pnctulata, since
species-specific differences in control fertilization depend upon spenn:egg ratios. Refer to
the following reference for details onstrongilocentrous pwpuratus and,Dendraster qcerrtriqts
fertilization tests:

Dinnel" P., J. Linlq and Q. Stober, L987. Improved methodolory for a sea urchin
spenn cell bioassay for marine waters. Arch. Environ. Contam. Toxicol. L6:73-32.

Responsq Storrr water runoff dilution factor win be 03 as stated in Section 4.63. ASTM
protocol for echinoderm fertilization success tests requires greater than 7Mo fertilization
for Strongrlocentrus ourpuratus and I)endrasterexcentricus. ASIM necommends using the
lowest spenn to egg ratio that will achieve this goal. The ATI bioassay laboratory utilizes
a90%o fertilization goal Startingwith a lfiX) to 1 spemr to egg ratio, the ratio is decreased
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(Sffi to 1, 3fi) to lptc) until the lowest spenn to egg ratio with 90% fertilvzation is achieved.
Generdly, for Stronrylocentrus Dur?uratus and Dendraster excentricus fertilization success
tests, 9Mo terJiltzation has been achieved with a spenn to egg ratio of 3(X) to 1.

Comment #28: Table 6. The approximate quantitation limits for the inorganics in Table
6 should be reported in mg/kg as discussed on pg. 4, Response to NOAA Comments on
Draft ESAP.

Many of the detection limits and methods in Table 6 differ from those recommended for
sediment testing under EPA s Ocean Dumping Program. A list used by the Ocean Dumping
Program is attached foryour reference. We acknowledge that the different objectives of the
dredged material testing program and the ESAP may result in different acceptable detection
limits and methodologr. As other Agencies have noted, however, adherence to methods
normally used for evaluating human health risks at Superfund sites may not be appropriate
for this ecological assessment.

NOAA has noted that the CLP detection limits are based on the drinking water MCIs,
which may be highel than certain chronic ambient water quatity criteria (AWOC)
established for the protection of aquatic life. As noted in NOAA's previous comments (see
Response to NOAA Comments, pages 34), lower detection limits should be achieved to
adequately assess potential imFacts on aquatic organisms.

Response: Table 5 (previously Table Q has been revised to clari$ quantitation limit values.

Detection limits requested by NOAA (ER-L levels) can be achieved for analytes of concem
except for Endrin. Achievable detection limits for Endrin by laboratories consulted varies
from 2.5 ppb doum to 0.5 ppb. If a laboratory that can achieve a detection limit of 0.02 ppb
can be identifred by the regulators, we will utilize that laboratory.

RESPONSE TO EPA COMMENTS

Comment #29 (Comment #5): We still question the logic of assessing the effects of acute
toxicity only from sediments and the effects of bioaccumulation of contaminants only from
water column (mussel) bioassays. Bioaccumulation could be an important adverse
environmental effect from sediments as well. Sediment chemistry testing could be
completed before starting the bioaccumulation testin& to avoid 5sanning for bioaccumulated
contaminants which are not present in the sediment. In this way, analytical costs can be
minimized by testing tissues for only those contaminants showing sediment chemistry levels
high enough for bioaccumulation potential.

We suggest?8-day sediment bioaccumulation testing be strongly considered as a follow-up
procedure to the sediment chemistry testing should elevated levels of contaminants be
observed. Such follow-up should be addressed in the Ecological Assessment workplan the
Nayy is to develop.
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Response: Follow-up sediment bioaccumulation testing will be considered after the initial
sediment chemistry results have been reviewed.

Comment #30 (Comment #16): The response indicates that the DO level will be
maintained at a minimrrm of 5 ppn Pages 2-8 and 2-9, however, state that "Dissolved
oxygen will be maintained above 4 ppn' These statements should be changed to reflect
the response in Appendix A

Response The EPA/COE'Greenbook" (1991) states that the dissolved oxygen content
should be maintained above 407o saturation. The ESAP has been changed to reflect the
Iatest version of the Greenbook

Comment #31 (Comment #19): See comment 19 above concerning statistical methods.
Also note that any additional statistical analyses used need to be approved by the regulatory
agencies in advance.

Responsq See Response to Comment #19 above.

Comrnent #32 (Comment #2O: The response describes what the two programs objectives
are and not how the analysis data wiU be compared. The answer implies that no
comparison is possible due to the significantly different set of objectives. If this is a valid
assumption, a statement in the ESAP should indicate that no baseline data exists for
comparative purposes.

Response: Comparison of data results from the ESAP bioaccumulation (mussel transplant)
program may not be directty comparable to data obtained in the State Mussel Watch
Program. Depending on the location of some SIUW mussel watch stations, data ftom these
stations may be used to supplement background data uptake of chemicals into mussel
tissue. However, because the bioaccumulation of chemicals into tissue is a relatively rapid
process, the 30 day mussel deployment period is satisfactory to address the objectives of the
ESAP.

RESPONSE TO NOAA COMMENTS

Comment # 33 (Page 3) NOAA has commented on the response at the top of page 3 as
follows:

The (Draft Final) ESAP holds fast to the notion erpressed in the draft "Green Book"
that differences between control and test survival should be equal to or greater than
l0Vo before predictions of probable field impacts can be made. While a L}Vo
difference is a good generality for a true difference between test results, there may
be times when a significant statistical difference which is less than L}Vo is true and
it is important to observe those times.
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RESPONSE TO DHS COMMENTS ON fiIE DRAFT FINAL
EI{VIRONMEI{TAL SAMPLING AND ANALYSIS PI,AN

HTJNIERS POII{T ANNEX

General Comments

Comment #1 The ESAP does not delineate the tlpes of benthic communities
occurring in San Francisco Bay surrounding tle Hunters Point Annex.
Specifically, can the submerged and exposed portions of the inlet between
Hunters Point Annex and Candlestick Park be described as a wetland? A
wetland delineation should be performed at Hunters Point Annex to
determine if this area qualifies as a wetland. Recognition that this area is a
wetland would require an additional suite of ecological measurements besides
those specified to investigate the submerged soft-bottom benthic community
surrounding the remainder of Hunters Point Annex.

Response: A preliminary wetlands identification has been performed by Nary
biologists. The results will be made available to the agencies. A more formal
wetland delineation will be performed, at a later date, as part of the
Ecological Risk Assessment.

Consideration for performing iadditional suites of ecological measurementsn
will be made at a later date, when information resulting from the formal
wetland delineation is available.

Comment #2 Population-level and community-level comparison of the
submerged soft-bottom bentlic community surrounding Hunters Point Annex
with other similar habitats are specifically excluded from this ESAP. "I-ack of
comparative background information" and other factors are cited (page 1-1)
as the basis for this exclusion. Population-level and community-level
differences may provide the most sensitive and real-world measure of the
ecological impact of contaminants from Hunters Point Annex. Comparative
soft-bottomed sediments will be sampled in San Pablo Bay as the control site
for sediment exposure experiments. The San Pablo Bay sediments will be
sieved as part of the sediment preparation. Taxonomic identification and
enumeration of the entrained biota would provide the "comparative
background information" required to make population-level and community-
level comparisons. We do not agree with other justifications for no benthic
comnunity studies in the response 1s 3 similsr comments by the Department
of Fish and Garne (Appendix d page 5). While it is true that some "diversity
studies take several years", the length of study is frequently related to the
degree of community structure between the San Pablo reference station and
Hunters Point Annex would be immediately apparent and migbt be an
indication that some difference in sediment contamination w:N responsible.I
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And, while it is also true that "results of such benthic studies has provided
little input into the determination of whether sediments are contaminated",
the results of zuch studies are tlpically evidence supporting or refuting the
impact of chenically-determined sediment seafaminant concentrations. We
strongly urge that these minimal benthic community comparison be conducted
and included in the ESAP.

Response: the ESAP is proposed as a preliminary investigation to evaluate
whether ssalsminants are present at levels that may be of concem through
chernical analysis and toxicity testing. The gpes of studies suggested by DHS
go beyond the objectives of the ESAP and are not appropriate at this time. If
contaminsnts are present in the sediments at concentrations which may
impact benthic organisms, benthic level studies may be considered. Benthic
studies are mone appropriate in the evaluation of remedial alternatives of
Contaminsled sediments.

comment #3 we have serious concerns regarding t.he use of procedures
intended to test the effect of ocean disposat of dredged material, modiffing
those procedures and interpreting the results as indicative of the in-place
toxicity of Hunten Point Annex sediments (pag" 2-8, Section2.6). There are
signifiganl differences between the solid-phase bioassay procedures of the'Draft Ecological Evaluation of Proposed Discharge of Dredged Materials
into ocean waters" (EPA/coE), January 1990, American society for Testing
and Materials benthic bioassay gurde (ASTM 8L367) and the "modified' solid
phase bioassays of the ESAP. Solid-phase bioassay with arnphipods should
follow the guidance in Swartz, et al., 1985. EPA/coE and ASTIvI guidance
on exposure chamber slsanin& fuelrting mortality, control mortality, reference-
toxicant bioassays, test condition monitoring and artificiat sea salt preparation
should be followed in all bioassays.

Response: The solid-phase static-rcnewal bioassay methods originally
proposed in the ESAP are those nscommended in the EPA/COE Greenbook
manual for static-nenewal type bioassays. These methods have been revised
to confonn with Swartz, et al, 1985. The static-renewal methodologr has been
retained as a modifrcation to the Swartz, et al. method to simulate estuarine
tidal conditions. It is acknowledged that the Greenbook is designed for
dredged disposal of sediment. However, EPA required that the Greenbook
protocol be used for the sediment bioassays with modifrcations. This was
generally agreed upon by all agencies, including DHS, at the January 10,
1991 TRC meeting.

comment #4 The Quality Assurance Project Plan for Environmental
Sampling refers to the storm water samples collected in December 1990 as
having been already analyzed for volatile organic sempounds (VOCs),
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semivolatile organic compounds (socr), pesticides, and polychlorinated
biphenyls (PCBs), total petroleum hydrocarbons (TPHs), metals, oil and
grease and pH (Section 3.2, page 2). These results would be useful in
evaluating the proposed storm water runoff testing protocols (Section 4.0), but
have yet to be released. The storm water runoff tests outlined in the ESAP
should be considered proposed tests until the results of the December 1990
water analyses are available for review.

Responsel The ESAP storm water testing locations have been reviewed in
light of the December 1990 storm water sampling results. A brief summary
of the HI"A Tilater Quatity Investigation of Stormwater Drainage" results has
been added to Section 142 of the ESAP.

comment #5 The level of detail supplied varies widely throughout the
ESAP, with no apparent relationship to importance. For example, the reader
is supplied with the tlpe of pencil to be used to nnite on the sample bags, but
is left to guess the meaning of phrases like 's1m.erg1stic, antagonistic, and
additive effects of chemical, physical, and biological components..."
and"...physiological and biochemical functions in the test species".

Response: The terrns 'synergistic, antagonistic and additive" have been
removed ftom the text and replaced with itoxic'. The use of these terms
neither adds nor subtracts from the ESAP protocols.

Comment #5 Jargon should be avoided when a commonly-understood term
will suffrce. ff no common term adequately convep the intended -eaning,
the jargon should be defined. The word usurficial", for example, which can
only be found in a geolory dictionary, can be replaced with superficial with no
loss of 6saning.

Response: The American Heritage Dictionary of the English Language
defines "surficial" as: "of, pertaining to, or occurring on the earth's surface."
The term isuperlicial", however, has multiple detinitions such as "on the
surface", iapparent rather than actual or substantiali, and iinsignificant".
'Surffcial" is more concise and is acceptable terminologr for a technical
document.

Specific Comments

Comment #1: Total Threshold Limit Concentration (TTL,C) levels are used
for comparison with metal concentrations in the sediment off Hunters Point
Annex (page 1-5). TTIX levels are regulatory levels used to charactet'ae
hazardous wastes and are not cleanup levels. Metat or organic concentrations
in sediment could be below the TTLC and still make a considerable
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contribution to the ecological risk posed by contaminants at Hunters Point
Anner Sites with sediment contamination should not necessarily, be excluded
from furths1 sampling because the contaminant concentration falls below the
TTrc. Similarly, contaminants with concentrations below the TTLC level
should not, necessarily, be excluded from further consideration in the ESAP.
Subsequent risk assessment using Toxic Substances Control Program-approved
methodology involves the determination of the upper confidence limit on the
mean value for each chemical. The most chemicals (e.g., those
accounting for 95 percent to 99 percent of the total cancer risk or hazard
index) must be carried througb the calculations.

Resoonse: It is recognized that Total Threshold r.imit Concentration (TTLC)
levels are regulatory levels used to characterize hazardous wastes and are not
clean-up levels. The reference to TTI,C levels in the ESAP was included as
part of the summary of results from the Envir,onmental Impact Statement
(EIs) prepared by ESA in 1987. Results are given in the ESAP as they were
presented in the original document. ESA stated in the EIS that comparison
of bulk sediment chemistry test data with TTI,C levels is not necessarily
indicative of the potential for ecological effects from dredging or aquatic
disposal of dredged material. This information was included for the sole
pur?ose of providing information of past environmental studies conducted in
marine sediments in the vicinity of HPA. Sample stations for the ESAP were
not based on the results of previous studies. Metals and organics are
included in the analytical program for aII media (sediment, tissue, and storm
water) identified in the ESAP.

Cancer risk and hazard index are used in public health risk assessments and
are not necessarily applicable to environmental risk assessments. However, if
applicable, some rcsults from the ESAP may be used in the PHEE.

Comment #2: The applicability of the aquatic toxicity studies performed as
part of the Environmental Impact Statement (EIS) of the potential effects of
homeporting ships at Hunters Point Annex is not readily apparent. The fact
that none of the suspended particulate phase bioassays 'indicated that the
r imiting Permissible Concentration (IlC) would not be exceeded during
disposal of sediments from Hunters Point Annex" (page 1-5) does not appear
gennane, particularly as the solid-phase arrphipod bioassays showed
significant mortality. The bioassays performed as part of the homeporting
EIS were designed to evaluate the impact of the settled dredge spoil after
ocean disposal based on instantaneous, continuous or hopper-dredge
discharge models. This ESAP is to gather information for an assessment of
the impact of Hunters Point Annex on in-place biological receptors, not the
impact of ocean disposal of dredge spoil.

@r 1t -w / uur +3/EsAPcMRs-DHs 4-



t

h
ATT

I
I
I
t
I
I
b
t
I
I
t
t
I
t
f
t

Resoonse: As stated above, the information provided in the ESAP regarding
the EIS was included as backgnound infornation available from previous
investigations of sediments in waters ofi HPA. the EPA requested that this
background data be included in the ESAP. VYe recognize that the data
collected during implenentation of the ESAP and data fton these pnevious
studies may not be directly ssmparable.

Comment #3: What are the 'regulatory target levelsn (page 1-5, last line:
which all the dredge sediment analytes were below? Are these TTrc levels,
Department of Health Services (DHS) Applied Action Irvels (AAIs) or
guidelines developed by some other regulatory agency?

Response: the "regulatory target levels' (page 1.5r) refer to State Water
Resources Control Board California Ocean Plan water quality objectives, San
Francisco Bay Regional Water Quality Control Board's San Francisco Bay
Basin water quality objectives, and U.s. EPA lVater Quality Criteria for
water sample analysis results. Total Threshold limit Concentration (TTLC)
levels, background levels, and AET values developed for Puget Sound
sediments, were considered in the EIS as regulatory target levels for
sediments. The State of California does not currently have regulatory target
levels for estuarine sediments.

comment #4: The proposed test species are listed in Table 5 not Table 4
(page 24,line 3). The word amphipod should begn with a lower case oa" in
the phraseo... and an Anphipod" (page 2-4, line 5).

Response Table 4 (Analytical Methods for Inorganics/Metals) was
considered repetitive as the same information is given in Tables 51 6, and 7
and was therefore removed ftom the ESAP. rhe table containing the
proposed test species is now Table 4. The'a'in amphipod has been changed
to a lower case "at.

Comment #5: Will five replicate tanls be used both for the two reference
locations and the control station (page 2-4, line 18)? That seems to be the
psaning sf this sentence.

Response: Yes, live replicate tanks wiII be used both in the bioassays for the
rtference location sediments and the control station sediments.

Comment #6: Sediment sieved during collection of amphipods (page 24,hne
30) should be retained and returned to the bioassay laboratory for use in the
burial phase of the amphipod bioassay (ASTI"I 81367, page 13).

w /P-w luaT+3/SsAPCndRsDHs -5-
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h Response: The amphipod test protocol wiII generally follow the Swartz
method outlined in the l99l E,PA/COE Greenbook protocol rather than the
ASTTI method suggested.

Comment #7: Amphipods should be placed in holding containers with a
minimum sediment layer of JS millimeters (EPA/COE, page 11-12) for
transfer to the bioassay laboratory.

Responsq Section 232, page 24, states that the holding tanks in which the
amphipods are placed, following collection, wiII contain s minimun sediment
layer of 30 millimeters (mm).

Comment #8: Holrling tanl$ for benthic organisms should contain a
minimum sediment layer of 50 millimeters (EPA/COE, page ll-Lz).

Response: In Section 2332, page 2-5, a sentence has been added that
holding tanks for benthic organisms will contain a minimum sediment layer
of 50 nm, as per EPA/COE "Greenbook" requirements.

Comment #9: The minimum dissolved oxygen level is referenced as'section
2.6.7' (pag" 2-5,line 10) actually is in Section2.6.l.6 (page 2-L0).

Responss The minimum dissolved oxygen level referenced as 'section 2.6.7'
has been changed to'Section 2.62.6'.

Comment #10: The entire group of amphipods collected for a sediment test
should be discarded and not used in the test if more than 5 percent of the
emphipods emerge from the holding tank sediment and appeax unhealthy
during the 48 hours preceding the test (ASTlvI E1367. page 10).

Response: The amphipod test protocol wiII follow the Swartz method
outlined in the llrglEPL/COE Greenbook protocol instead of the ASTM
method suggested.

Comment #11: What type of container is a 'linear glass jar" (page 2-6, Lne 3)
Are the screw caps for the wide-mouth glass jars made of teflon (page 2-6,
line 7) or merely lined with teflon?

ResDonsq The word'linear'has been removed and \ride-mouth" added to
page 2-6 to describe the sample containers. The screw caps for the wide-
mouth glass jars are lined with teflon. the text on page 2-6 has been
changed to reflect this.
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Comment #Ul: How will the ten grab samples of sediment be randomized
within each test station (page 24,hne l4)?

ResDonss Randomness of sample collection will be accomplished through
boat movement due to wind and water cunents. If natural factors arc
insufficient to achieve random samplin& the boat will be relocated within the
sediment sampling station

Comment #13: Press-sieving is the preferred alternative for separation of
infauna from sediment samples (EPA/COE, page tL-14) during initiat
sediment collection. In the event press-sieving is unsuccessful, an absolute
minimum of baywater should be used to scteen infauna from the sample
station sediments (page 2{, line 18). It should be possible to remove the
infauna by svirling the sieve in a container of bay water, as opposed to
playrng a running steam of water over the sieve.

Responsq If the wet-sieving technique proposed in the ESAP text proves to
be unsatisfactory the alternate press-sieving technique will be used. The wet
sieving technique is considered less stressful to the organisms than the press-
sieving method.

Comment #14: The subsampling procedure for sediment is diffrcult to follow
(page 2-6,hne 29). How can samples for physical and chemical analyses be
removed from the ten liter composite container and still leave the ten liter
composite container'completely filled'?

Resoonsq The words "completely fiIled" have been deleted. The remainder of
the composite sample left after samples for chemical and physical analysis
are nemoved, will be sealed and labeled for use in the sediment bioassay tests.

Comment #15: The abbreviation 'QAPjF' is first used on page 2-7 without
definition

Response: The Quality Assurance Project Plan (QAPjP) has been defrned in
the text on page 2-8.

Comment #16; fJnssalaminated natural bay water or hlper-saline brine
should be used fe1 5alinify adjustment when practical. Water prepared with
artificial sea salts (Section 2.5, page 2-7) must be "aged" for one week with
continuous aeration prior to use in bioassays (EPA/COE, page 11-14). The
artificial sea water should be filtered prior to use if a residue or precipitate is
present after aging (ASTM 81367, page 5).

@uP -w / ezl -*3/xsAPcMRs.DHS -7-
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Resnonse The use of artificial seawater in bioassays was requested by EPA
and other agencies to ensure the ipurity"' of the test waters, therefore salinity
adjustments will be nade, if necessarlr, with distilted water (to decrease
gqlinity) or a brine prepared from distilled water and artilicial sea salts (to
increase salinify).

In accordance with EPA/COE 1991 "Greenbook'recommended protocol, the
artifrcial seawater will be prepared in strict accordance with manufacturerrs
directions. the artificial seawater wilt be aged, with aeration, for one week
prior to use in the bioassays. rf a residue or precipitate is present after
agn& the seawater wiII be frltered, prior to use, as per AsrM protocol.

Comment #17: Dissolve'appears to be an incomplete misspslling of
dissolved Gage 2-8, line 4).

Responsq 'Dissolve" has been corrected to read "dissolved".

Comment #1E: If it is considered essential to follow the protocols for testing
dredge spoils, the following slnngos must be made to the nmodified" solid-
phase protocols in the ESAP:

a. Press-sieving is the approved method for separation of infauna
from sediment samples (EPA/COE, page ll-L4) prior to initiation
of exposure.

b. EPA/COE guidance specifically states that the e4perimental
procedures described in Swartz et al. (1985) should be followed
for preparing the exposure chambers for amphipod bioassays
(page 11-15). These procedures call for a static lGday bioassay
performed in I liter glass beakers. What is the basis for changing
to a static-renewal bioassay in an exposure chamber "not less than
20 liter' (page 2-9,line 5)? The procedures of Swartz et al.
(1985) call for the sediment to be added to the exposure chamber
prior to addition of the water, the opposite of the procedure
detailed in Section 2.6.1.4 of the ESAP. Sediment should be
allowed to settle 24 hours before introduction of the test
organisms accordirg to EPA/coE guidance, not'at least t hour"
as called for in the ESAP. Swartz et al. (1985) also specifies
continuous lighting in amphipod bioassap 1e minimize emergence
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e. EPA/COE 1991 protocol will be followed in the preparation of
test containers.

f. Reference-toxicant bioassays will be performed for the stomr
water nrnoff toxicity bioassays. The variability of referrnce
toxicants in sediments would influence the tlpe of sediment used
in reference toxicant bioassays. However, there will be a reference
test in addition to a control test.

Comment #19: What will be the light spectrum of the fluorescent Ughts
(page 2-L0)?

Resoonse: Ihe chromaticity of a light source is usually described in terms of
its color temperature or by its (XrY) coordinates on the C.f.E. chromaticity
diagram (attached). lte concept of color temperature, which is based on the
Kelvin temperature scale and is expressed in Kelvins (K), is used to defrne
the color of light and is not a measurrement of actual temperature. Light
sources that tend to the blue end of the spectrum have a high color
temperature (4{n0 K and above) and those that tend toward red have a low
color temperature (30(X) K and below). Incandescent bulbs fall in tlne 2r7M
K portion of the scale, full-spectnrm fluorescent bulbs at 5rfi)0 K and special
"blue-end'fluorescent bulbs at 7n5(X) IC The fluorescent bulbs utilized in the
bioassay laboratory fall at 41100 K on the scale. They emit 50 to lfi) foot -
candles of light.

Comment #20: The first two sentences of the section on data presentation
(page 2-10, Section 2.6.1.8) appear contradictory. If ten percent mortality in
the control chamber wiil A priori invalidate the test resultq statistical
procedures should not be used to evaluate the acceptability of control
mortality greater than ten percent. It seems that a statistical test is planned
on those bioassays in which control mortality exceeds ten percent. Will this
statistical test be a determination of the significance between the control
mortality and treatment mortality or merely a statistical correction for control
mortality exceeding ten percent? EPA/COE guidance specifies that the test
must be repeated if the mean mortality in control tanl$ exceeds ten percent
(page 11-16). The reasoning for any deviation from this recommendation
should be clearly stated and approved prior to testing. Bioassay data
presentation should include any \rnusual behavioral patterns" (page 2-9)
which are noted during the test. Why would the'combined survival of all
three test species'be analyzed (page 2-10, Section2.6.l.9)? The initial use of
Analysis of Variance (Ai'{OVA) seems an rulnecessary step. In the event the
ANOVAT or the non-parametric equivalent, indicates some treatment effect,is
it not the intention to then determine which species or group of species
exhibit the treatment effect? The most common tlpe of question for
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multiple-species bioassays is which species demonstrated an effect due to
exposure to the toxicant, not is there some effect across all species tested.

Resnonse: Bioassay reslpnses at all stations wiII be compared to one another
by using T[key's Studentized Range (HSD) test to determine which stations
difrer significantly ftom control stations. Ihe test will be used to determine
the significance between the control mortality and treatment mortality.
Unusual behavioral patterns have been added to the bioassay data
presentation. the combined survival of all 3 tests species is not being
anal;zed; the sunival of invividual species will be statistically anal5zed.

Lcvene's test for the homogeneity of variances wiII be performed first to test
for the validity of the assumptions of normality and constant variance" If
Lcvenets test shows that the data is parametric, the analysis of variance
(AI{OVA) and associated multiple comparison procedure known as Dunnettts
Test will be performed. If Levene's test shows that the data is non-
parametric (does not satisfy AI{OVA assumptions of normality and constant
variance), a non-parametric test (i.e. Kruskal-Wallis test) will be performed
for comparison, followed by a Wilcoxin test, if necessary.

Comment #21: The adjustment of the alpha rejection level for multiple
groups is the 'Bonferroni' adjustment (page 2-ll,lne 2). The description of
the statistical analpis plan is somewhat diffrcult to follow. What station(s)
will be the statistical control, the ncontrol" station or the "reference'station?
What are the null and alternative hypotheses of each statistical test? The
Bonferroni adjustment for sequential multiple group comparison may or may
not be the appropriate statistical test depending on the statement of the null
and alternative hlpotheses. Qemplete data sets should be furnished so that
independent evaluation of tle statistical testing procedure is possible.

Responsq The statistical analysis plan has been revised as indicated in the
Response to Comment #20. The control station will be the statistical control.
Complete data sets will be furnished for independent evaluation of the
statistical testing procedure.

Comment #22: Reference-toxicant bioassays are not mentioned in the ESAP.
Reference-toxicant bioassays should be routinely performed on all groups of
organisms used in dredge material testing (EPA/COE, page 11-16).

Responsq See Response to Comment 18 (f).

Comment fl3: Sbdiment-water ratios are difficult to follow in the "liquid
suspended particulate phase bioassay'procedure. Initially, a 1:4 sediment-
water mixture is mixed and allowed to settle (page 2-11, section2.6.2.l).
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PCB
Endrin
p,p-DDE
p,p-DDD
pp-DDT

Antimony 2

Detection limits should be low enougb to detect those sediment
concentrations, whether or not the detection lirnits are more stringent than
CLP levels required in the Superfund program.

Response The neference to Table 5 is now comect as Table 4 (Analytical
Methods for Metals/Inorganics) has been removed from the revised ESAP.

Detection limits requested by NOAA (ER-L levels) can be achieved for
analytes of concern except for Endrin. Achievable detection limits for Endrin
by laboratories consulted varies ftom 2.5 ppb doum to 05 ppb. If a
Iaboratory that can achieve detection limits of 0.02 ppb can be identifred by
the regulators, we will utilize that laboratory.

Comment #26: In the original Table 6, on page 4 of 4, there is a footnote (a)
which states that the quantitation limil values for inorganics are given in
mg/Kg, but in the revised tables (dated 29 Mar L99l) the footnote was
omitted. Please determine whether this footnote should be re-inserted into
the tables.

ResBonss Table 5 (formerly Table 6) in the ESAP has been revised to clarify
quantiation limit values.

Comment #2'l: The first paragraph under 3.4 is misleading, since the purpose
is not just a qualitative determination of presence of chemicals, but also their
concentrations. The State Mussel Watch (SMW) Program uses three
replicates of 15 composited individuals for tissue analysis of metals to reduce
the variability of the final tissue concentrations. The fact that sMW is a
monitoring project and that somehow differs from tle tests in the ESAP to
characterize the sediment off Hunters Point Annex is not relevant. As
attempts have been made to duplicate, as closely as possible, the SMW
procedures, consideration should be given to the placement and chemical
analpis of three replicates of 15 composited individuals for metals analysis.

NOAA ER-L
(-elke)

0.05
0.00002
0.002
0.002
0.001
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I Response: The mussel station locations are more closely clustered in a much
smaller area than the Sllfiil Program stations (e.g.17 stations proposed for
HPA are spaced 4fi) to 11100 feet between stations. The SMIV Program has a
total of 15 stations for the entire San Francisco Bay). The mussel
deployment program will be performed twice, once in January/February and
again in August/September. Due to the replicate nature of the program, it is
not considered necessary to include three replicate samples per station.

Comment #28: Will the maximum depth of deployment actually be "90
metersn (page 3-5, line 9)? No depth charts are supplied with the ESAP, but
the nMussel Transplant Station" (Plate 4) indicates the stations will be fairly
close to shore and probably not at 90 meters. SMW samples are deployed by
divers using standard SCUBA gear. Diver placement of the buoy anchors at
90 meters would be extremely difficult.

Responss No, the actual depth of deployrnent will be approximately 9 meters
or less. The text has been changed to reflect this.

Comment #29: What tlpe of nartifastsn result from exposure periods greater
than 30 days (page 3-5, line 13)? The SMW Program uses exposure periods
from two to six months without serious interferences.

Response: iArtifacts" refers to the accumulation of chemicals in mussel
tissue that may not be attributable to I{PA but rather to other sources
occuring during long orposure periods. The State Mussel Watch (SMW)
program is designed to monitor long-term changes in water quality of
Califomia coastal marine waters and to identify areas where concentrations
of toxic substances ar:e elevated above normal background. The SMW
program does not, however, monitor site-specific sources of potential
contamination as is intended in the IIPA ESAP mussel transplant program.

Comment ltlp: Comparison of differences among the tissue contnminant
levels associated with the different mussel planting stations will undoubtedly
occur. Whether these ssmparisons a^re statistically based or not they will
include more than just the "presence of chemicals" (page 3-9, line 6).
Consideration should be given to increasing the number of replicates in the
mussel planting so that some statistical tests can be performed.

Response: See Response to Comment 27.

Comment #3L: At what point in San Francisco Bay will the water samples be
collected to "provide a basis for comparison with the storm water samples."
(page 4-1, line 17)? Sampling of Hunters Point Annex storm water runoff
should be conducted so that the samples are as representative as possible of
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the precipitation collected in the storm drain system. No Zone of Initial
Dilution (7JD) should be allowed as sometimes provided for in some NPDES
discharge permits (page a-Z"line L4).

Response Bay water sampling Iocations are shoqm on Plate 5 as stations B-1
through B-4. These snmpling stations are located in the bay at the storm
water outfalls so that samples are as repnesentative as possible of the
ambient conditions in the bay adjacent to the storm water outfalls during a
storm event. Storm water sampling stations (ST-l through ST-4) were
established in the storm drain system (with no zone of initial dilution). Bay
water samples collected near outfalls will be utilized to compare salinities
and contaminant concentrations between storm drain samples and bay
samples.

Comment #32: The Bioassay Procedures section Gage 4-5, Section a.7)
states that 'Symergistic, antagonistic, and additive effects of chemical, physical,
and biological components will be considered...'in fathead minnow,
freshwater alga, inland silverside and marine alga bioassays. The individual
qnrergistic, antagonistig or additive effects of chemical" physical or biological
components are impossible to separate given the tlpe of bioassay data that
will be collected. This phrase should be removed or reworded to state the
types of effects that will actually be determined.

Response: The temrs'gmergistic, antagonistic, and additive" have been
removed ftom the text and replaced with the word'toxic effects".

Comment #33: The response of the organisms in both algal bioassays will be
measured in terms of 'cell counts, biomass, chlorophyll content" g
absorbance' (Section 4.7.1.3 and 4.1.23). riVhich of these methods will be
used? The use of 'orn instead of 'and' indicates that one method of
measurement will be used. What criteria will be used to determine the
preferred method?

Response: The response of the organisms in both algal bioassays will be
measured in terms of cell counts (Sections 4.7.13 and 4.723). The words
"biomass, chlorophyll content and absorbance" have been deleted ftom the
text.

CONCLUSIONS

Deterrrination of the tlpe of biological community associated with the
submerged and erposed portions of the inlet between Hunters Point Annex
and Candlestick Park should be pursued. Definition of this area as a wetland
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would enlarge the type of study needed to fully categorize the potential
impact of Hunters Point Anner

Resnonse: See General Comment Response #1.

Population-level and community-level differences between reference stations
and areas potentially impacted by Hunters Point Annex should be
investigated. Most of the effort required for this determination is already
planned and a minimum of additional effort would be required to address this
important question

Response: See General Comment Response #2.

The sediment bioassays should be modified so that they more closely follow
established protocols. Solid-phase bioassays with amphipods should follow the
guidance in Swar4 et al., 1985. EPA/COE and ASTM guidance on exposure
chamber cleaning holding mortality, control mortality, reference-toxicant
bioassays, test condition monitoring and artificial sea salt preparation should
be more closely followed.

Response: See General Comment Response #3.

Detection limits for sediment analysis should be low enough to encompass the
levels associated with adverse impacts by NOAA

Response: See Specific Comment Response #25.

Once the comments detailed above are addressed, the studies outlined in this
Environmental Sampling and Analysis Plan should provide a preliminary
survey of the potential impacts associated with Hunters Point Annex to the
soft-bottom benthic species and some near-shore species in San Francisco
Bay.
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h RESPONSE TO RWQCB COMMENTS ON lIrE DRAFT FINAL
ETWIRONMEI{TAL SAIVIPLING AND ANALYSIS PI"AN AI.[D

QUALITY ASSIJRANCE PROJECT PIAI\

General Comments

comment #1: when will recent intertidal sediment sampling data be
available (I{I-A,, 90)?

Resoonse: Intertidal sediment sampling data (HLd 1990) wiu be available
in the data submittals for Operable Units I and IV.

Comment #2: Will all sediment and storm drain chemistry data be presented
in one report? 

'Will 
sediment and storm drain slsmistry be presented and

discussed along with bioassay data in one report?

Responsq AII sediment and stormwater chemistry data for the ESA,P, and
bioassay data resulting from ESAP activities will be presented and discussed
in one report. The results of previous storm water sampling and analysis
perfomred by Harding Lawson.Associates is presented in HIA's Draft Water
Quality Investigations of stormwater Drainage, Naval station, Tbeasure
Island, Hunters Point Anne4 San Francisco, CaMornia, JuIy 10, 1991.

Specific Comments

Comment #1: Qualifications (page 2-5): Not mentioned in either the ESAP
or QAPP are the personnel who will carry out the bioassay work. Will the
penions doing the field and lab work be employees of ATT or a contract lab?
Regardless of which company facilitates this project, it is appropriate to
submit the qualifications of the persons who will conduct the worlg with
emphasis on those persoui conducting taxonomic evaluations.

Response: Aqua Tenra Technologr (AfD bioassay lab will be conducting the
bioassay testing. The QA/QC document for the ATT bioassay laboratory
which includes personnel qualilications, facilities and equipment descriptions,
and laboratory QA/QC protocols may be reviewed by the agencies. The ATT
laboratory has been approved by the RwQcB and certilied by DHs. Agency
personnel are invited to visit the laboratory before or during the bioassay
testing. Specilic QA/QC protocol can be discussed with laboratory
personnel.
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Comment #2: Sediment Grab gamples: This draft of the ESAP proposes to
augment sediment collection with core sampling for chemical analysis. While
I agree that core sampling is appropriate, if may be appropriate to drop the
use of "srirficial grab" 5amples altogether and use part of tle cores for the
solid-phase bioassap. This would better the comparability of the resultant
chemical and toxicity data and probably save the Navy some money.

In addition, i1 mighl be appropriate to conduct a gross benthic s'rvey while
onsite. while field staff are collecting sediment 5amples, they could also
screen grab samples for infauna The result would be a preliminary
population survey which may answer the most rudimentary questions about
the effects of bioaccumulation on animals near HPd narnely, are there any
"T_I"lr !i"i"g there at all, and if so, which ones are there? such questions
will need to be addressed by the Narny at some point in time.

Resllonsq Sediment Grab Samples: only one core per sediment sampling
station area is proposed while 10 surfrcial sediment grab samples per station
area will be collected. Contamination of surfrcial sediments in the vicinity of
HPA is of primary concem because contaminants in surfrcial sediments have
the greatest potential for toxicity to benthic species. For this reason, the
emphasis in sampling (i.e. number of samples collected) was directed towards
surlicial sediments. The volume of sediment obtained by the grab sampler is
more appropriate for the sediment sample collection for use in the bioassay
as it obtains a greater volume than coring. Analysis for sediment grain size
and total organic carbon has been added to the sediment core sample
analytical program in the ESAP to improve comparibitity between core and
grab sample results.

After chemical analytical and bioassay test results tirom ESAP activities have
been assessed, additional testing including benthic sur.yeys, wiu be
considered. The objective of the ESAP is to evaluate whether there is
contamination present at the proposed sampling location regardless of what
organisms live there. Should remedial activities be considered, the question
of whether there are benthic populations present would be appropriate.

comment #3: Control Sample locations (Plate 6): How were the control
!]tp!" locations determined? .There are major industrial dischargers (i.e.,
NPDES, state superfund) located along the conua costa coastline. The
condition presented in the first bullet on page 2-3 would probably be
invalidated by obtaining control samples from such an area.

We are concerned that the control 5amFles obtained from locations presented
i" ll1" 6 may turn out to be as polluted or more polluted than samples taken
at HPA Could control 5sdiments be obtained from an area of the San Pablo
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Bay which is outside tle influence of the Petaluma Bay outfdl (as suggested
in NoAA's letter of November 11, 1990). yet also significantly distant from
Contra Costa County? Perhaps an assessment of all point discharges in the
Bay is necessary to pick the pbtentially least'impactein site. NOA.q. nas
obtained relatively'cleann sediments from an area located roughly where
Marnl N"pq Contra Costa and Alomeda County lines converge. It may also
be appropriate to obtain control samples from outside the Bay from a less
impacted water body, for example Tomales Bay.

Related to the result of this environmental sampling, the RWecB is
undertaking a program to assess Bay sediments. The program is designed to
locate and quantif sediment'background" levels and locate "Hot Spots'. The
prograrn fu, io p.tt, a response to the "Toxic Hot Spots Billn, chaptered as
1339G13396 of the Porter-Cologne Water Quality Control Act (Water Code)
and will involve sampling of sediments from througbout the Bay ("Regional
Monitoring Program").

Because the program will eventually result in a sizable database of sediment
quality data, it is important that the Navy's bioassay and chemistry data be
comparable with that gathered by the RWQCB. The protocol for 5edimsat,
pore water and water column toxicity testirg will generally be equivalent to
the Corps of Engineers protocol, with the exception of the amphipod protocol,
which is taken from the Puget Sound Protocol, NOAA 1986 and a paper by
Dewitt and schwartz. If you have specific questions about the RMP, please
contact tr(aren Taberski of the RWQCB at (a15) 4&-L346.

Response: In accordance with EPfs request for the designation of a more
appropriate control area from which ipristine or nearly-pristine sediments
that duplicate the natural conditions under which the test organisms are
found", control sediments wilt be collected from the area in which the test
organisms are collected (i.e" Bodega B"y). In the case that the test organisms
are purchased from a commercial supplier, the control sediment will be
obtained ftom the supplier.

The sediment station located in San Pablo Ban formerly designated as a
ncontrol station" has been re-designated as a reference station. This station
has, however, been relocated to the northern side of the shipping channel,
away from potential land-based contamination sources, as recommended by
EPA" The reference stations located south of HPA witl be retained as
additional ibackground" reference stations to approximate conditions in the
vicinity of HPA exclusive of contamination contributed to San Francisco Bay
by the Huntet's Point facility.

ut / 9u +3 lY -w I cAPcx\,rRs.RwQcB -3-
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We have been informed that the RWQCB's'Regional Monitoring program'is
not scheduled to be implemented for at least six months to a year. It is not
appropriate to redesign the ESAP around this program because the data
ftom the RWQCB Regional Monitoring Program will probably not be
available for at least six months to a year alter the initiation of the program.

comment #4: Page 2-7: The ESAP mentions use of nr.oran-C' navigation
system. How accurate and reliable is this system?

Responsez Page 2-72 The laran-C navigational system is accurate to within
onq)ne hundredth of a minute. Reliability of the system is dependent on
weather conditions and other stratospheric occurrences since it is based on
electronic signals from federalty installed stations.

comment #5: Plates 3 & 5: How was sediment station s-1 positioned
relative to the existing storm dlains (Outfall Area 8", 'g) in that area of the
facility? Would it be appropriate to shift S-1 to the south to better address
contaminants which were discharged from those oudalls (e.g., battery acid
from the submarine battery repair building)?

Response: Plates 3 & 5: Sediment sampling station area s-l and mussel
deployment station M-l have been moved to the south to better address
potential contaminant rcleases from outfall B. Sediment sampling station
area S-2 is already located to address potential contaminant releases from
outfall C.

Comment #6: Page 3-5:

a- How do the goals of the State Mussel Watch Survey differ from
those of the proposed I{PA mussel study?

Resoonse a: The state Mussel watch (sMw) program is designed to
monitor long-term water quality changes in California coastal marine
waters and to identifl areas where concentrations of toxic substances
are elevated above nonnal background levels. The sIWW program
does not, however, monitor specitic sources of potential contamination.
The ESAP mussel transplant pnogram is designed to evaluate whether
contaminants (toxic or bioaccumulative substances) are being released
ftom sites at HPA into surface waters.

b. what are the pros and cons of a 3&day deployment vs. a longer
term deplolment such as 45-day or 6&day?
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Resllonse b: 30-day Deployment Period - Pros and Cons:

PROS coNs

o Greater retrieval rate is
probable for a shorter
deployment period
(decreases possibility
of vandalism or detachment of
mussel station).

o Significant iartifactsi

(ie accumulation of
chemicals in mussel tissue
that may not be attributable
to HPA) in tissue may be
produced in longer deployrnent
period.

o ASTM protocol specifies
28-day qrposure period is
sufficient for
bioaccumulation tests.

fissue analysis
results may not be
comparable to SI\NV
Program because
the deployment time
is shorter.

No scientific peer review
exists to justify the
length of time the SMW
Program leaves its
stations in place.
It is our understanding that
the deployment period utilized by
the SMW Program is dependent on
funding from the STWRCB.

c. What are tle'significant artifacts in the tissuesn which may be
produced if the mussels are deployed for a period sagssding 30
days? The RWQCB usually requires mussel deployment periods
rangng from 45 to 90 days.

Response c: iArtifacts" refers to the accumulation of chemicals in
mussel tissue that may not be attributable to [IPA. The ASTM
protocol for bioaccumulation studies specifies a 28-day exposure
period.
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h EQUPMENT & GIASSTTARE CTEAI{ING pROCEDttRE
FOR METAIS ANALYSES

The following procedures arc rcconmendcd by the SlvfW Progran (SWRCB, 1988) for the
cleaning of cquipment and glasswarc uscd for metals aaalyscs:

o Soak equipment and glasswarc in the detergent MICRCR for 3 dap prior to use

o Rinse thoroughly with tap watcr and follow with rinses of deienized salgi

o Soak in 6N HCI (reageat gradc) for 3 days

o Rinse 6 times with Milli-Cf watcr (18 megaohn deionized water)

o Used glassware should be soaked for an additional3 days in 7I{ HNO3, followed by
thorougb rinsing with Milli-d watcr

o Soak in Milli-Cf water for 3 dan and rinse with Milli-CF water

o Oven or air dry in a coversd polycthy'ene container previously cleaned with MICROF
and througbly rinsed with deionized and Milli-Ql water
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EQI,IPMENT & GIASSWAnE CLEAI{ING PROCEDT RE
FOR ORG/\NICS ANALYSES

thc following proccdurcs arc resommcnded by thc Slvf\il Program (SWRCB, 198t1) for the
cleaning of equipment and glasswzrc uscd for organics analpcs:

I 
o Wash cquipment and glasswzrc in hof soapy watcr

o Rinse thorougbly with tap watcr and deionized water

I o Rinse with gtass-distilled methanol

I 

o Rinse with glass-distilled petroleum ether
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I ^ 'RE'ARATI'N oF MUssEL rrsst E sArvrpr.Es FoR/-' METATS aNALysEs
r -I ffil"Jf;:l";ff:iid#H,"iflf,ti*ffiff*1iffi*:ffiff*T#ffi'H' :
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':*"1:;::"::ffiJ:::.'fidsanp,ein30m,beakcranddry

atTAC for T2 hours fulace in ovpn in dean polyethylene container covered with paper

I 
towels to avoid contanination)

o Wergh dried sample and add 5 ml of 70Vo pnne I{I{O.

I 
o Reflrx sample for 3 hours and tafe dowly to dryness

I . ::ffiffj;:,T",'.,.::ff;::::::":drymess
I 

o 
lifff:firi:-rJhf 

20 ml of 1% HNor in Milli- cf water 6sd rrnsfel to clean 30
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PREPARATION OF MUSSEL TISST'E SAIVTPLES FOR
MERCT'RY AI{ALYSIS

Sample digestion prior to analysis of mercury will be conducted nsing the following procedures
(swRcB, 1988):

o Place 05 to 1 gram wet weight aliquot of bomogenized sample in 20 ml stoppered glass
tube and add 3 ml of 21 solution of QSO. and HNQ

o Digest in water bath for 3 hours at 5f C aad cool

The following procedures to be uscd are an adaptation of thE Stainton (191) syringe procedure
used by the Slvf\il Program (SWRCB, 1988) for the transfer of nanogram quantities of mercury
vapor for analysis by flameless atonic absorption spectrophotometryc

o Add 6 ml of 6Vo KI"[uO, gradually and allow sample to react for 12-18 hours; add an
additional 1 ml of 6VoKNlnO, to ensure oxidation

o Clear sample with a few drops of TVo tt Q a"d back titrate vith 6Vo KMnOo until
sample turns pink

o Aspirate 2 ml of sample, 2 ml of reductant and 6 ml of air into 10 nl syringe; cap and
mix contents on vortex mixer for 10 seconds

o Inject mercury vapor into a 15 cm borosilicate glass cell fitted with silica end windows.

The reductant must be made up fresh daily and consists of 600 ml of metal-free water, 100 El
of $SOo, 5 g NaCl 10 g (}.III2OH) 24 SO. and fr g of. SnSO4 diluted to 1000 ml with Milli-
Qf'water.
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PREPARATION OF SAII{PLES MUSSEL TISST'E FOR

ORGAT{ICS ANALYSES

Homogenized samples will b€ e*racted for organics analyses according to the following
procedurcs of the Food and Drug Administration (FDd 190) which are used by the SMW :
Program (SWRCB, 1988):

o Blend a 50 g wet weight sample aliquot for 2 minutes with 200 ml acetonitrile in a
glass blender (with stainless steel blades) ss high speed

o Filter sample with suction thtough a 8 cn Buch"cr frmnel fitted with a prewashed
Whatman #42 frltet paper into a 500 ml separatory frrnnel

o Add 50 ml of petroleurn ether to the funnel and shake vigorously for one to two
minglg5

o Add 5 ml of saturated NaCl and 3fr) ml of deionized water to the separatory funnel
and mix vigorously in a horizontal position for 30 to 45 seconds

o Allowlayers to scparate and discard aqueors phase

o Gently wash the lg6aining solvent layer with two 50 ml portions of deionized water

o Discard washes and transfer 40 ml of the solvent layer to a glass stoppered graduated
cylinder

o Add 3 gm anhydrous NqSO. to the cylinder and shake mi:cure vigorously

The following procedures modi$ the usc of a Florisil column by the SlvfW Progran (SWRCB,
1988) and allow for anal]rsis by the alternative methods:

o Transfer the dried effract to a Kuderna-Dani<h (K-D) evaporative concentrator
equipped with a 10 ml collection ampule

o Add a few clean !6iling chips to flask and attach a three-ball Snyder column

o Prewet Snyder gslrrmn by adding 1 ml solvent (methylene chloride) to top and place K-
D apparatus on steam or hot water bath so that concentrator tube and lower rounded
surface of flask are bathed in hot water or vapor

o Adjust vertical position of apparatus and water temperature as required to complete
concentration in 15-20 minutes

o When apparent volume of liquid reaches 1 mt remove K-D apparatus and allow to
&ain at least 10 minutes while cooling

o Rinse K-D apparatus with small volume of solvent and adjust sample volume to 10 ml
with the solvent to be used in instnrmentd anal)rsis

ESAP:9118.3:DFTFOFO c-3
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PREPARATION OT'MUSSEL TISST'E SAII{PLES FOR
TTBTNYLTIIi{ AT{ALYSIS

Homogenized samples will be efrracted for tributyltin atul'lsis ascolding to the following
procedures uscd by the Slvf\il Program (SWRCB, 1988):

o Cenuifuge 10 gra-s of tissug 10 ml of 50VoIJCI, and 25 ml of methylene clloride for
15 horus to separatc

o Rcnovs methylenc chloride and crralnratc tmder a stream of air

o Dissolve residue in hexane

o Wash hexane in aSVo NaOH solution to remove all the monobutyl- and dibuty-ti"s,
and reevaporate to dqness

o Digest residue with 1ml conccntratcd nitric acid and dilute to 5 ml with deionized
water

o Co-inject LO pL of sanplc with 10pL of matrh modiEer consisting of 100p9
phosphate and I0 ltg6rgnesium nitrate pcr analytical injection
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